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Patent Law Reform.- 


Our eal columns have recently 
drawn attention to an aspect of English patent 
law which it is feared that no amount of recom- 
mendation on the part of a committee can touch, 
and that is, how far a patent, when granted, can 
he enforced ; how far it is valid. It is inevitable 
that of many patents taken out in such an 
ancient art as foundry, people can say, ‘ This 
has been done for the past fifty vears,’’ or 
did that thirty years ago.” Such remarks are 
often unconsciously biassed by knowledge subse- 
quently gained. 

We fear that the individual who, without 
financial resources, takes out a patent in the 
hope of it turning out a financial success, is 
backing a horse which is not only a very uncer- 
tain runner, but a very doubtful starter. Taking 
out patents is a form of speculation which indi- 
viduals should avoid. We may take it that the 
test of the value of a patent is the willingness 
of its owner to pay the renewal fees demanded 
after the fourth year to keep it alive. About 
one patent in six actually lives the full term of 
years, so that the rosy and optimistic hopes of 
the remaining five-sixths of the inventive class 
have been doomed to disappointment. It is a 
constant source of wonder to the inventor how 
well the world manages to get along without his 
invention. 

In these remarks we have no intention of dis- 
paraging the patent system, but there are many 
technically sound and __ industrially-exploited 
patents whose backers will never see their money 
hack again. And the individual should remem- 
ber that to get protection in foreign countries 
may cost a sum running into several hundred 
pounds. A handful of patents may, therefore, 
tie up capital running into thousands. 

In our view, patents should be taken out by 
enterprising industrial organisations as part of 
their commercial policy. They are a form of 
competing in the market. If a firm is embar- 
rassed by a patent, it should take out a licence 
or remember that choking it with cream is not 
the only way of killing a cat. If it wants the 
market, which can be cultivated with the aid 
of a patented process or product, it should boldly 
take a licence and maintain its patent policy. 
Then at the expiry of the term stranger things 
may happen than applications from the original 
inventor to be licensed under subsequent patents 
by his erstwhile licensees. If a patent policy is 
pursued, the directorate can afford to view with 
equanimity the possibility of a particular patent 


turning out badly or becoming  obsolescent 
through some other discovery or invention. That 
is part of the gamble. All sorts of conditions 
enter into the successful operation of a patent 
other than its technical soundness; a patented 
material or process does not sell itself, and it is 
not proof against poor commercial handling. A 
patent often enables us to get into a market, but 
it is equally important to stay in, a process in 
which the patent itself may offer little or no 
help. 


The Cost of an Order. 


Turning over a copy of an American journal, 
we encountered an article on ‘‘ Negligent Office 
Managers,’ and the revelations contained in 
it would disgrace the production methods of a 
country jobbing foundry. It dealt with the 
time taken to handle an order. A survey of 
American conditions showed it takes on an 
average for this purpose 159 min. The highest 
figure returned was 3,456 min. (57.6 hrs.), and 
the lowest 45 min. Even firms with over 1,000 
orders per day averaged 37 min., with a mini- 
mum return of 32 min. It should be noted that, 
normally, 10 steps are required, but some organi- 
sations require 35 to 40. It would certainly be 
interesting to obtain some corresponding British 
figures. In our own office, from the opening of 
the letter containing an order to the receipt by 
the department concerned with its carrying out, 
the figure appears to be about 7 min. actual 
(elapsed) time, but we have not made a study 
based on the number of orders received per day 
and divided them into the time occupied by 
the staff handling orders, which we suppose is 
the true basis of comparison. There is a fairly 
serious aspect of this case, if a proper basis for 
comparison has been established because two 
firms, both manufacturing the same product, 
returned 50 and 450 min. per order received. 
In smaller organisations, the order clerk may 
have many other duties, and it would be merely 
a waste of time to analyse how the time has 
been spent if the management is satisfied that 
he is ‘‘ pulling his weight.”’ 

From the foundry executives’ viewpoint, these 
studies are extremely interesting, because they 
themselves are required to account for every 
minute of the time paid for to the operating 
staff in their departments, and also to accept, 
without question, an overhead-charge cost rang- 
ing from 75 to 350 per cent. We feel that 
after such a revelation of ‘‘ saveable ’’ time in 
the ‘‘ office,’ the manufacturing side now has 
the right to insist that the methods of control 
normally pursued in their departments should 
be imposed on the “‘ office ’’ staff. 

We have viewed with dismay the abnormal in- 
crease, since the war, in the sizes of office staffs 
in general, and are rapidly becoming convinced 
that this exotic growth is parasitic in character 
and definitely hampering the course of business. 
It is reasonably certain that under boom con- 
ditions numbers of employees each became 
assigned to one special duty, and as trade con- 
ditions became easier they have been retained 
to carry on in these capacities instead of insti- 
tuting combined duties with reduced staffs. We 
imagine that these abnormally lengthy times for 
dealing with orders quoted from American in- 
dustry are due to an obsession for “ clear ’’ 
desks by principal officers, so that they may be 
‘* free to think,’’ unhampered by routine duties. 
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THE WELSH ENGINEERS’ AND FOUNDERS’ 


Correspondence. 


[We accept no responsibility for the statements 
made or the opinions expressed by our 
correspondents. } 


Soda Ash in the Foundry. 
To the Editor of Taz Founpry Trape Journat. 

Sir,—The writers have noted with interest 
the comments made by Mr. J. E. Fletcher on 
their recent article, ‘“‘ The Desulphurising and 
Refining of Grey Cast Iron with Soda Ash.”’ It 
is gratifying to find that, with his extensive ex- 
perience, Mr. Fletcher can confirm their con- 
clusions as to the value of this method of de- 
sulphurisation. 

It is felt, however, that some misunderstand- 
ing May arise regarding the effect of the process 
on other elements, notably silicon and man- 
ganese. Mr. Fletcher quotes the admittedly-high 
losses of these, as set out in Tables II], IV and 
V, but it should be stressed that all these results 
relate to 14-lb. melts made in a small laboratory 
induction furnace. It is well known that, in 
this process of melting, the metal is very 
violently stirred, and, on account of the small 
amount of metal, it was necessary to keep the 
current on for about half the time during which 
the soda slag was reacting. Admittedly, these 
conditions do favour oxidation of the metal. 
Under ordinary melting conditions, as in the 
full-scale cupola tests set out in Table I, the 
silicon was only slightly reduced, and the man- 
ganese was unaffected, although there was ap- 
proximately a 50 per cent. reduction in sulphur. 
Also, in this test, there was no departure from 
the ordinary temperature conditions, and the 
question of serious oxidation of the metal does 
not arise at all. 

It is hoped that an early opportunity will 
arise for carrying out tests with charges rich in 
steel scrap, as suggested by Mr. Fletcher. It 
is recognised that this matter is one of consider- 
able importance.—Yours, etc., 

E. W. 
N. L. Evans. 

Brunner, Mond & Company, Limited, 

Northwich, Cheshire. 

May 9, 1931. 


To the Editor of Tue Founpry Trape JourNat. 


Sir,—With reference to the article on page 
305 of your issue of April 30, entitled ‘‘ The 
Desulphurising and Refining of Grey Cast Iron 
with Soda Ash,’’ by Messrs. E. W. Colbeck and 
N. L. Evans, we shall be grateful if you will 
allow us to call the attention of your readers 
and the authors to a point in this excellent 
article which in our opinion has received insuf- 
ficient attention, namely, the extent to which 
the refractory lining is attacked by the soda ash 
during desulphurisation. 

According to our investigations the degree of 
attack varies very substantially with different 
refractory materials, and has a bearing on the 
three following important points: (1) The 
amount of soda ash which is left available for 
desulphurisation, that portion which has reacted 
with the lining being ineffective; (2) the per- 
centage of silica in the slag has a bearing on 
the rate at which the sulphur passes back into 
the metal, consequently the less the attack on 
the lining, the higher the desulphurising effi- 
ciency, and (3) with a great many refractory 
materials the lining cost makes the desulphurisa- 
tion too expensive. 

It is interesting to note that as the result of 
the researches mentioned above we have pro- 
duced a special refractory material which is 
unattacked by acid or alkaline slags and which 
is specifically intended for use in the process of 
desulphurisation with soda ash.—Yours, etc., 

NEUTRALINE, LIMITED. 
J. R. Boorr. 
106, Fenchurch Street, 
London, E.C.3. 
May 8. 
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Newcastle Foundrymen’s Annual 
Meeting. 


The annual general meeting of the Newcastle 
Branch of the Institute of British Foundrymen 
was held on April 18, in the Neville Hall, New- 
castle-upon-Tyne. Following the business meet- 
ing, a Paper on ‘‘ The Gating and Pouring of 
Castings ’’ was read by Mr. E. Ronceray, of 
Paris. 

Mr. F. Attan was elected Branch-President, 
and, in thanking the members of the Branch 
for the honour they had done him, said that 
he would do all that lay in his power to main- 
tain the high standard, although it would be 
a difficult task, following, as he did, some very 
exceedingly capable men. Mr. R. J. SHaw was 
elected Senior Vice-President and Mr. W. 
Scott was elected Junior Vice-President. Mr. 
J. N. Sram was re-elected to the position of 
hon. treasurer, Mr. Spencer, hon. lanternist, was 
also re-elected. 

The successful candidates for the four vacant 
positions on the Branch Council were Mr. 
J. D. Carmichael, Mr. F. Robson, Mr. J. D. 
Blythe and Mr. F. Sanderson, who, owing 
to ill-health, had found it necessary to resign 
his position as secretary, but who was still very 
interested in the work of the Branch. Mr. 
J. W. Eckford was elected honorary secretary. 
The retiring representatives to General Council, 
Mr. R. J. Shaw and Mr. J. N. Simm, and the 
reception officers, Mr. C. H. Brown and Mr. J. 
Lee, were also re-elected. 

Speaking of Mr. F. Sanderson’s resignation, 
Mr. A. Locan informed the members that at a 
Council meeting it had been decided that some 
tangible form of their appreciation of his efforts 
should be shown. It was proposed that a small 
committee should be formed and a testimonial 
fund opened, and he hoped that they would 
support the fund to their utmost capacity. Mr. 
PavULIN, in supporting, said that after such a 
long association with Mr. Sanderson they had 
come to a point when they felt as if they had 
been severed from his very fine services. As 
their President had said, the work of the Branch 
had been very near Mr. Sanderson’s heart, and 
it was very fitting indeed that some recognition 
should be given to him. 

A vote of thanks was passed to the retiring 
officers of the Branch. 


John Surtees Memorial Competition. 

Mr. J. W. Friar, Chairman of the Governors, 
presented the prizes in connection with the John 
Surtees Memorial Competition. A total of 50 
entrants presented themselves for examination, 
and the results were very close, a very few 
marks separating the first. The Medal was won 
by Mr. T. Brass, Felling-on-Tyne. The other 
prize winners were placed in the following 
order:—(2nd) James Mills, (8rd) W. Turnbull, 
(4th) G. Smith, (5th) H. Vasey, (6th) J. Met- 
ealfe, (7th) T. Storey and (8th) J. T. Wilkinson. 


Consolation prizes were awarded to John 
Gibbons, Ernest Brailsford, Thomas Warden, 
Thomas Scott, Thomas White, J. T. Bell, Patrick 
Rooney, James Mills, Robert Lilley, T. Thack- 
stone, John Jordan and James Owen. 

Before commencing his lecture, Mr. Ronceray 
announced that in September, 1932, there was 
to be a convention in Paris, together with an 
exhibition. As President of the organising com- 
mittee, he had been asked to extend to them a 
very hearty and cordial invitation to that con- 
vention. It was planned to hold a four days’ 
convention, with a two or three days’ advance 
trip to neighbouring districts. They would also 
endeavour to organise a pleasure trip around 
Paris. 


For cleaning oily electric windings, carbon 
tetrachloride is effective. It will remove the oil 
from the insulation. 


May 14, 1931. 


Random Shots. 


The British Economic Mission to the Far East, 
th chairman of which was Sir Ernest Thomp- 
son, J.P., apparently put in some very hard and 
good work at Tokyo and Shanghai. The Mis- 
sion’s Report has just made its appearance, and 
should prove of particular value to the iron and 
steel manufacturers of this country. A recom- 
mendation which it strongly and repeatedly 
stresses in black type is that our manufacturers 
should have technical experts resident in both 
China and Japan—especially in the latter 
country, where expert selling is a first essential. 
The Report has a good deal to say about our 
publicity, which is rather ineffective in compari- 
son with our competitors’, and points out that 
the pessimistic statements made by our promi- 
nent public men, and printed in our newspapers 
—and the Japanese are assiduous students of 
newspapers—tend to create an impression that 
British industries are obsolete. Something, too, 
is said of catalogues: ‘‘ The Japanese are expert 
critics of catalogues. Nice get-up and 
pretty pictures are not enough. Catalogues are 
a favourite source of education in Japan, and 
the more they approach text-books, the better.”’ 


* * * 


In a paragraph dealing with labour, a table is 
given of the standard daily rates of wages for 
Japanese metal-working industries. Taking a 
yen to be worth 2s., a patternmaker receives 6s. 
per 8-hr. day, a moulder 4s., a grinder 4s., and 
a general labourer 4s.; turners receive only 3s. 
A foreman patternmaker receives 10s., a fore- 
man moulder lls., and a foreman over general 
labourers about 10s. 4d. The average rate to- 
day is in the region of 3s. 7d. Chinese foundries 
employ a great deal of apprentice labour, and 
are extremely primitive. 


* * * 


Mr. James Joyce writes, in a shilling pam- 
phlet: ‘‘ Things are not as they were. Let me 
briefly survey. Pro clam a shun! Pip! Peep! 
Pipitch! Ubipop jay piped, ibipep goes the 
whistle, here Tyeburn throttled, massed mur- 
mars march: where the bus stops there shop I; 
here which ye see yea reste.’’ I know it is 
‘‘the thing ’’ to read Mr. Joyce, but I can’t. 
It is too much like trying to read a novel in 
French when one is still in the avoir and étre 
stage of that language. 


* * * 


A London hatter displays in his shop window 
men’s soft felt hats in shades of red and blue; 
intended, perhaps, to harmonise respectively 
with night-before and morning-after com- 
plexions. . . . 

* * * 


The best ‘‘ depression ’’ story I have heard up 
till now appears in ‘‘ Bradley’s Magazine.”’ 

Traveller: ‘‘ Let me show you my samples, 
a” 

Director: ‘‘ I don’t want to see your samples.” 

Traveller: ‘‘ Well, do you mind if I open my 
bag and have a look at them myself? I haven't 
seen them for three weeks.”’ 

* * * 


A spineless husband approached his wife’s 
maid: ‘‘ Annette, is your mistress going to Nice 
next week? ”’ 

Oui, m’sieur.”’ 

‘* Well—er—d’you know whether she is taking 
me with her? ”’ 


MarxksMAN. 
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A New Type of Inclusion in Cast Iron and its 
Relation to Manganese and Silicon Content.* 


By F. J. Cook, M.I.Mech.E. (Past-President, Institute of British Foundrymen). 


The study of metallurgical problems appears 
to have a tendency to go in cycles. Of late, a 
great amount of attention and research has been 
given to manganese, of which not the least in 
importance have been the investigations made by 
Dr. Norbury, of the British Cast Iron Research 
Association. 

The author recently observed a phenomenon 
which does not appear to have been recorded by 
any other worker. This consists of an inclusion 
in cast iron of bright, glazy patches. 

The phenomenon under consideration was first 


met with in some locomotive steam cylinders, and 
consisted of bright, glazy patches which became 
evident to the naked eye when the cylinder bores 
were machined. These patches, which varied in 
size, were not always found in the same relative 
place, nor adjacent to parts of varying thick- 
nesses. They were usually associated, in fact, 
with some part of the cylinder barrel remote 
from the valve-chest side, and where the metal 
was of even section. . 

The area and degree of glazy inclusion of the 
affected parts varied from cyiinder to cylinder, 
and in some of the worst cases the areas 
appeared to be associated with spongy, open- 
grained metal. Examination with a low-power 
hand glass showed that the open appearance was 
due to small crystals of the inclusion having been 
torn out during machining operations, for the 
outline of crystal facets was plainly seen in the 
holes, which gave the spongy appearance. 


Further Examples of New Inclusion. 


The foundry in which the phenomenon was 
first encountered is run on scientific lines with 
a large chemical laboratory, well equipped and 
fully staffed, and where daily chemical analyses 
as well as physical tests of the cylinder-metal cast 
are taken and logged under a distinguishing 
number correspondingly cast on each cylinder. 


* A Paper presented at the American Foundrymen’s Associa- 
tion’s Convention, held in Chicago from May 4 to 7. 

t Norbury, A. L., “The Influence of Manganese in Cast Iron,’’ 
“ Proceedings, titute of British Foundrymen,” Vol. 22. 
(1928-29), pp. 151-176. 


Within a few days of commencing an investiga- 
tion into the trouble with these locomotive cylin- 
ders, the author was called to a similar trouble 
at another works in connection with some small 
ammonia compressor cylinders used in refrigera- 
tor work. Subsequently, the phenomenon also 
has been met with in Diesel cylinder heads of 
Continental make, and in marine and general 
steam-engine cylinders made in five different 
foundries in Great Britain and on the Continent. 
Some of the cylinders have been cast vertically, 
others horizontally. 


Apparent Cause is Silicon-Manganese Relation. 


The investigation was first commenced by 
examining individually more than 100 cylinders 
available and noting which were affected, and 
the intensity of the trouble. Chemical analyses 
of the metal showed that the trouble was most 
intense in castings in which the silicon and man- 
ganese were of approximately equal amounts. 
The analyses of typically bad examples are given 
in Table I. This table is arranged, for easy 
reference, in order of the silicon content of the 
metal of various classes of castings. Included in 
the table is a column giving the difference be- 
tween the silicon and manganese contents. Sili- 
con is invariably in excess of manganese in 
British irons, but the difference very often 
diminishes as lower and lower silicons come into 
use. Glazy areas became apparent in every case 
where the manganese was within 0.4 per cent. of 
the silicon, and the condition increased in inten- 
sity as the difference between the two elements 
became less. The worst case was that of example 
No. 9 (Table I), where the manganese is actually 
higher than the silicon. 


Point at which Defect Becomes Evident. 


Table II gives examples indicating the border 
line. With a difference between the silicon and 
manganese of 0.45 to 0.47 per cent., there are 
only occasional bright spots of the inclusion, 
but with a difference of 0.5 per cent. silicon or 
higher the phenomenon disappears. In example 
26 of Table II, no sign of glaze was observed in 
the machined face of the casting, but minute 
traces were observed under the microscope in a 
piece of metal from the runner. Examples 
Nos. 11 and 12 of Table I, and 24 of Table IT, 
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had come to the conclusion that the trouble was 
associated with a manganese content which was 
within 0.4 per cent. or less of the silicon con- 
tent. The analysis for No. 11 was found to be 
such that, if this theory was correct, there 
should be more glazy inclusion than in No. 12, 
and when the casting was machined this proved 
to be the case. In arranging for the metal for 
No. 24, care was taken to keep the ratio of 
manganese to silicon outside the danger zone, 
and the cylinder eventually proved to be free 
rom the trouble. 


Procedure Followed to Eliminate Defects. 


In the case of the foundry making the loco- 
motive cylinders, there was a tendency for the 
manganese content of the metal to vary unduly. 
The cause of this was traced and rectified, and 
the trouble disappeared. In the case of the 
foundry making the ammonia compressor cylin- 
ders (example No. 15, Table I), the mixing of 


Fic. 1-B. 


the metal was by rule-of-thumb methods. When 
commencing to make this type of casting, a com- 
position of about 2 per cent. silicon was aimed 
at and, as this would have a tendency to give 
rather open-grained metal in the thicker parts 


Tas_e I.—Bad Examples of Cylinder Castings Arranged in Order of Silicon Content. 


— | Cx. Si. Mn. 8. Si-Mn 
| 
1 3.3 ves am 0.83 0.8 0.08 0.2 | + 0.08 
2 3.27 2.67 0.60 0.92 0.7 0.14 0.33 | +0.22 
3 3.24 2.2 1.04 0.95 0.79 0.105 0.31 | + 0-16 
4 (3.36 2.26 1.1 1.03 0.77 0.130 0.34 | + 0.26 
5 | 3.48 2.3 1.18 1.12 0.93 0.108 0.36 | +0.19 
6 3.36 2.33 1.03 1.26 1.05 0.10 0.42 + 0.21 
7 3.51 2.61 0.9 1.26 1.20 0.083 0.41 + 0.06 
8 3.45 2.61 0.84 1.26 1.14 0.087 0.32 | + 0.12 
9 3.3 2.29 1.04 1.36 1.38 0.24 0.51 | —0.12 
10 3.36 2.55 0.81 1.31 1.1 0.105 0.44 | 40-21 
il 3.27 2.76 0.51 1.26 0.97 0.098 0.37 | +0.29 
12 3.03 2.36 0.67 1.36 0.98 0.12 0.36 | + 0.38 
13 3.24 2.23 1.01 1.45 1.14 0.10 0.43 | +0.31 
14 3.45 | 2.58 0.87 1.45 1.17 0.072 0.48 + 0.28 
15 31 | — — 2.01 2.0 0.09 0.46 + 0.01 


Notre.—Example 1, Diesel cylinder head. Examples 2-10, inclusive, locomotive cylinders; Examples 11-14, 
inclusive, marine-engine steam cylinders. Example 15, ammonia compressor cylinder. 


are of three large marine-engine low-pressure 
cylinders, weighing approximately 20,000 lbs. 
each. Nos. 11 and 12 were cast by the time the 
investigation was commenced. 

When No. 12 was machined there were evi- 
dences of the trouble. At this stage the author 


of the casting, an addition of ferro-manganese 
was included in the charge to remedy this. 
The addition of manganese originally added 
gave about 1.5 per cent. in the casting and was 
successful for some time. Eventually, however, 
owing to the snowball action of the increasing 
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amount of manganese in the scrap and shop 
returns, a point was reached which brought it 
within the danger zone. By lowering the man- 
ganese content to 0.5 per cent. below the silicon 
content (example 25, Table IL), the trouble was 
eliminated. So far as the author is aware, no 
trouble has arisen owing to bad wearing pro- 
perties of any of the cylinders. However, on 
the hydraulic test there is a tendency for the 
water to sweat through the glazed areas, and 
after the test, brown lines appear around the 
crystals. It also has been observed that when 
the cylinders have stood some time, after 


machining and before hydraulic testing, the 
glazed areas have a tendency to take on a brown 
tint. 
Probable Cause of Earlier Troub!e 

In 1926 the author was asked to investigate a 
case of bad local corrosion in the head of a 
large water-cooled Diesel marine-engine piston. 
He was unable, with any sense of complete self- 
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produced in a Siemens furnace. It will be seen 
that the manganese is 0.22 per cent. in excess 
of the silicon and similar to example No. 9 
(Table 1), which had proved to have the largest 
glazed areas. 


Structural Appearance of Defect. 


Photomicrographs of glazed areas, taken from 
example No. 8 (Table 1), but which are typical 
of all, are shown in Figs. 1 and 2. Fig. 1-.A 
is at a magnification of 75 dias., unetched, 
glazy inclusion being indicated by small half- 
tone particles. These are associated with rela- 
tively fine flake graphite in clusters. This for- 
mation of the graphite is an outstanding char- 
acteristic of all examples so far examined, which 
include many more examples than those given 
in Tables I and Il. Fig 1-B is of one of glazed 
areas shown in Fig. 1-A, at a magnification of 
200 dias., unetched, and shows the clustered 
graphite more distinctly. 

Fig. 2-A, at 200 dias., and etched in picric 
acid, shows clustered graphite and_ stabilised 
cementite in the vicinity of the glazy inclusion. 
This stabilising effect upon the cementite of not 
allowing the pro-eutectoid cementite to decom- 
pose may be affected by the presence of either 
sulphur or manganese. The pearlite has been 
thrown slightly out of focus in order to accen- 
tuate the inclusions. Fig. 2-B, which has been 
lightly etched in picric acid, is at a magnifica- 
tion of 1,000 dias. and shows the typical forma- 
tion of the inclusions. The black dots in the 
dark inclusion areas are holes left by particles 
having been torn out during polishing, and the 
white markings in the same areas are mainly 
due to high lights from the illumination. 


Theories as to Cause of Defect. 


Although an alteration in the amount of man- 
ganese cures the trouble, the question remains 
as to what are these inclusions and why and 
how are they formed? Carl Benedicks and 
Helge Léfquist state* that there are two kinds 
of slag inclusions; (a) Slag inclusions due to 
reactions taking place in the molten and solidi- 
fying metal which may be called native-slag par- 
ticles (Hubbard in 1911 called them ‘“ sonims ”’ 
—solid non-metallic impurities) and (b) mechani- 
cally admixed slag inclusions and reaction pro- 


ducts, respectively, between these and_ the 
native slags. These may be termed foreign-slag 
particles. 


TaBLe IIl.—Border Line and Good Examples of Cylinder Castings. 


Example| 
“er | TL GA C.C Si Mn | P. | Si-Mn. | Remarks. 
16 3.39 2.48 0.91 1.21 0.74 0.099 | 0.4 | +0.47 | Practically clear; 1 small 
| spot. 
17 3.3 2.36 0.94 1.31 0.63 0.125 | 0.27 | +0.68 | Quite clear. 
18 3.42 2.47 0.95 1.31 0.78 0.09 | 0.39 | +0.53 Quite clear. 
19 3.39 2.46 0.93 1.36 0.6 0.114 | 0.29 | +0.76 | Quite clear. 
20 3.42 2.67 0.75 1.4 0.95 0.098 | 0.56 | +0.45 | Practically clear: 2 small 
spots. 
21 3.36 2.34 1.02 1.4 0.98 0.073 | 0.32 | +0.42 | Practically clear; 3 small 
| spots. 
22 | 3.42 2.45 0.97 1.5 1.0 0.105 | 0.44 | +0.5 | Quite clear. 
23 | 3.39 2.48 0.91 | 1.54 1.07 0.075 | 0.42 | +0.47 | Practically clear; 1 small 
| } | | spot. 
24 | 3.33 | 2.43 | 0.90 | 1.36 | 0.56 | 0.10 | 0.27 | 40.8 | Quite clear. 
| | 2.03 1.5 | — +0.53 Quite clear. 
26 | 3.34 | 2.37 | 0.97 | 1.19 | 0.72 | 0.115 | 0.62 | +0.47 | No trace in bore, but 
| traces found in*runner 
| gate. 


Note.—Examples 16-23, inclusive, locomotive cylinders. Example 24, marine-engine cylinder. Example” 25, 


ammonia compressor cylinder. 


satisfaction, to arrive at a reasonable cause. 
However, in the light of the present experience 
there is every reason to believe it was another 
example of the phenomenon under review, as the 
ratio of silicon to manganese was within the 
danger zone indicated. The complete analysis 
of the metal was as follows: T.C., 2.39 per cent. ; 
C.C., 0.76; Gr, 1.63; Si, 1.25; Mn, 1.47: S. 
0.044, and P, 0.066 per cent. The low total 
carbon was intentional, the metal having been 


Example 26, steam-engine cylinder. 


As the inclusions under review appear to be 
directly connected with the chemical composi- 
tion, there is reason to consider them as belong- 
ing to the first class quoted above, for, if they 
are due to the second, one would expect to find 
them in castings, irrespective of their com- 
position. Seeing that the intensity of the 
phenomenon appears to be in direct ratio to 
the silicon and manganese present, and not.in 


~ * “Non-Metallic Inclusions in Iron and Steel,” page 8. 
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any way to the ratio of sulphur and manganese, 
and also that the shape and colour of the inclu- 
sions are quite different from those usually 
associated with manganese sulphide, there is 
reason for believing that the inclusions are in 
the nature of manganese silicate. 


Constituents of Inclusion. 


It is difficult to see, owing to the small amount 
of sulphur present, that so large an amount of 
manganese sulphide could be formed. The in- 
clusions do not have either the characteristic 
angular form of manganese sulphide, nor its 


dove-grey colour. Neither do they resemble in- 
clusions suspected to be double sulphides of iron 
and manganese. If the glazy areas were man- 
ganese sulphide, difficulties in machining would 
arise, and this certainly does not occur. If the 
areas were manganese sulphide, why do they 
not occur in every instance quoted and also in 
the many cylinders which were found to be 
quite free? There is sufficient manganese pre- 
sent in each case to satisfy fully the sulphur 
present in the proportion to form manganese 
sulphide. 

Dr. Stead has stated that manganese silicate 
can be distinguished from manganese sulphide 
by subjecting the micro-specimens to heat-treat- 
ment, when manganese sulphide will remain 
bright and manganese silicate will become dark. 
On an application of this test to the specimen 
shown in Figs. 1 and 2, glazed particles 
remained white. Further, it was noted that, 
when subjecting the specimen to dilute sul- 
phuric acid, bubbles of gas were driven off, 
which in all probability are H,S and which is 
always associated with the presence of man- 
ganese sulphide. Sulphur prints also showed 
distinctly the presence of sulphur. 


Attempt to Determine Composition Unsatisfactory. 


An attempt was made to arrive at the com- 
position of the inclusions by dissolving a piece 
of the affected metal with the hope that the 


inclusions would remain while the iron, ete., 
would be dissolved. The results, however, were 
not satisfactory. While there was distinct 


evidence that a slag was present, there was not 
sufficient residue to make a complete analysis, 
nor could one be quite sure that the residue 
consisted of the inclusion. Seeing that the ratio 
of the manganese to the silicon, and not the 
manganese to sulphur, has a direct bearing upon 
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Steel Institute. 


ANNUAL MEETING IN LONDON. 


The Annual Meeting of the Iron and Steel 
Institute was opened on Thursday, May 7, at 
the Institution of Civil Engineers, Great George 
Street, Westminster. Prof. Henry Louis (re- 
tiring President) occupied the chair at the 
outset. 


Report of Council. 


The Council of the Institute in their report 
state that during the past year 116 new members 
and 11 associates were elected; 6 
associates were transferred to member- 
ship, and 5 members were reinstated. 
Kighty-two members resigned their 
membership during the year, and the 
names of 32 members were removed 
from the register owing to the non-pay- 
ment of their subscriptions. The total 
membership of the Institute on Decem- 
ber 31, 1930, was as follows: Patron, 1; 
honorary members, 6; life members, 75; 
ordinary members, 1,901; associates, 
22; total 2,005. This indicated a net 
decrease of 15 names compared with 
the previous year. The Council state 
that although it is a matter of regret 
to have to record any falling-off in the 
numbers, the stability of the Institute 
on the whole may be regarded as satis- 
factory, in view of the conditions pre- 
vailing. The deaths of 27 members 
occurred during the «year. 

The Council deeply regret to have had 
to record the deaths of Prof. J. 0. 


Arnold, F.R.S., who was an ardent 
supporter of the Institute, Mr. 
Augustus Herlenius and Mr. J. J. 


Bleckly, formerly managing director of 
Pearson & Knowles Coal & Iron Com- 
pany, Limited, one of the very few re- 
maining original members of the 
Institute, having taken up his member- 
ship in 1869. 

Following the Autumn Meeting in 
Prague, Czecho-Slovakia, in September, 
1930, His Excellency, President 
Masaryk, was invited to become an 
Honorary Member of the Institute, an 
invitation which he was_ graciously 
pleased to accept. Mr. Ing. Dr. V. 
Sykora, President of the Society of 
Czecho-Slovak Engineers, elected 


an Honorary Vice-President. Mr. 
J. A. Farrell (New York), President 
and Chief Executive Officer of the 
United States Steel Corporation, was 


also elected an Honorary Vice-President. 


The income for the year under review, apart 
from that of the Carnegie Scholarship Fund and 
of the Special Purposes Fund, was £7,768, and 
the expenditure was £7,907, compared with 
£7,974 and £8,123 respectively in 1929. 

Andrew Carnegie Research Scholarships.—On 
the recommendation of the Carnegie Research 
Committee grants were made by the Council 
during the year to the following candidates :— 

K. G. Lewis (Manchester College of 
Technology), £100, in aid of a research on the 
mechanical and physical properties of some 
copper steels. 

D. R. Malhotra (Jamshedpur, India), £100, in 
aid of a research on the disintegration of re- 
fractories and the action of carbon monoxide in 
iron blast furnaces. 

J. M. Robertson, D.Sc., Ph.D. (Royal School 
of Mines), £100, in aid of a study of the trans- 
formations in steel during cooling, and the 
relation between these and the microstructure. 


CovoneL Sir W. 
of Iron and Steel Production during the war. 

Baldwins, Limited, and numerous other iron and 
in this country 


Changes on the Council_—The Hon. R. D. 
Kitson and Prof. C. H. Desch, F.R.S., were 
elected Vice-Presidents to fill the vacancies 
caused by the death of Mr. Mannaberg and the 
retirement of Mr. Brearley, and Mr. J. 8. 
Hollings and Mr. F. Clements were elected 


Members of Council to take the seats vacated by 
the Hon. R. D. Kitson and Prof. Desch. 

In accordance with Bye-law 10, the names of 
the following 


Vice-Presidents and Members of 


CoLoneL Str W. Wricat, Br., K.B.E., C.B. 


(President of the Tron and Steel Institute). 
CHARLES WRIGHT, 


steel 
and the Dominions. 


Steel Company, Limited. 


Council were announced at the Autumn Meeting 
as being due to retire at the Annual Meeting, 
1931 :—Vice-Presidents._Mr. A. Hutchinson; 
Mr. John Craig, C.B.E.; Mr. W. R. Lysaght. 
C.B.E. Members of Council.—Mr. E. J. 
George; Mr. J. Hollings; Mr. C. E. Lloyd; Mr. 
Fred Clements; Mr. H. C. Bond. No other mem- 
bers having been nominated up to one month 
previous to the Annual Meeting, the retiring 
members, in accordance with the announcement 
made at the Autumn Meeting, are presented for 
re-election. 


Induction of New President. 


The retiring Prestpent said he had now come 
to his last official duty in the position to which 
the members were good enough to elect him, and 
that was to induct the incoming President. It 
was always a very great satisfaction to anyone 
who had tried to fill the position of President of 
the Institute, and to maintain the high standard 
which previous Presidents had set, after doing 


Br., K.B.E., C.B., was Controller 
He is chairman of 
undertakings 
He is_also_deputy chairman 


and managing director of the British (Guest Keen Baldwins) [ron & 
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one’s utmost to secure that during one’s term 
of office, to be able to feel that one was handing 
the office over to someone in whose hands the 
prestige of the Institute could only be enhanced. 
It was with great satisfaction that he felt that 
that would certainly be the case when he asked 
Colonel Sir Charles Wright to take the presi- 
dential chair. 


(The chair was then vacated by Prof. Henry 


Louis, and taken by Col. Sir Charles Wright, 
Bart.) 
The Prestpenr (Colonel Sir Charles Wright, 


Bart., K.B.E., C.B., said he must first of all 
thank the members of the Institute for the 
honour they had done him in electing him Presi- 
dent of the Iron and Steel Institute, which 
honour, he assured them, he had 
accepted with great hesitancy, realis- 
ing as he did the many illustrious men 
who had preceded him, whose 
names were of world-wide fame in the 
building-up of the great industries 
which the Institute represented. It 
was now his very pleasant duty to ask 
the members to place on record their 
sense of appreciation of the great ser- 
vices rendered to the Institute by Prof. 
Henry Louis during his two years of 
office as President. 

The vote of thanks was carried with 
acclamation. 

Pror. Henry Louis thanked. the 
members very sincerely for the vote of 
thanks that they had been good enough 
to accord him, and he assured them 
that his work had been of an exceed- 
ingly pleasant nature. It was needless 
to say that his work had been rendered 
easy by the support of an admirable 
Council, and also by the work of their 
permanent officials, to whom he was 
very glad to be able to pay tribute 
for the excellent work they were doing. 
They really had the best interests of 
the Institute at heart, and showed it 
by ungrudging work. 


Presentation of Bessemer Gold 


The PReEsIDENT, in presenting the 
Bessemer Gold Medal to Sir Harold 
Carpenter, said the Iron and Steel 
Institute was recognising, firstly, the 
great value of his many scientific re- 
searches; secondly, his unselfish efforts 
in the direction of creating a greater 
appreciation of the importance of the 
application of science to the industries 
of the country; and, thirdly, the won- 
derful influence he had had, as Pro- 
fessor of Metallurgy, in stimulating 
and encourging an interest in the 
subject, and infusing a similar spirit of en- 
thusiasm for research in the minds of sa 
many workers. Sir Harold himself, by the 
number and importance of his contributions to 
the science of metallurgy, was recognised as a 
most eminent leader of thought in that subject. 
As the members knew, his researches had been 
concerned much more largely with the purely 
scientific side of metallurgy, but the results had 
been absorbed in almost every branch of the 
metallurgical industries, and, in that way, had 
had a marked influence upon their development. 
It was no exaggeration to say that a large pro- 
portion of his work had been so fundamental in 
character as to form the starting points and 
guiding principles of much of the research work 
which had been carried out by many other in- 
vestigators. It was with the greatest pleasure 
that he (the President) presented to Sir Harold 
Carpenter, on behalf of the Council and members 
of the Tron and Steel Institute, the Bessemer 
Medzl, the highest honour within the capacity of 


(Concluded on page 343.) 
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The Effect of Carbon and Silicon on the Growth 
and Scaling of Grey Cast Iron.* 


By A. L. Norbury, D.Sc., and E. Morgan, M.Sc. 


(British Cast Iron RESEARCH ASSOCIATION, BIRMINGHAM.) 


Synopsis. 

In the present Paper results are given first 
of dilatometer tests on grey cast irons having total- 
carbon contents between 4.0 and 2.1 per cent., 
and silicon contents between 1.6 and 7.6 per cent. 
These tests show that as the silicon con- 
tent is increased up to 3 or 4 per cent. 
the growth increases, as was found by Rugan 
and Carpenter,} and numerous subsequent 
workers. The tests, however, further show that 
with still higher silicon contents of over 4 per 
cent. the growth in irons having not too large 
graphite flakes decreases to a very small figure.” 
This beneficial effect of a high-silicon content 
is partly due to its action in raising the 
critical point, and consequently in this respect 
the results are a confirmation of the theoretical 
prediction of Benedicks and Léfquist.* The 
beneficial action of a high-silicon content is, 
however, to a greater extent due to its marked 
effect in increasing the resistance to oxidation. 

Results are then presented of accelerated 
4367 
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Fig. 1.—DiLtatometer Tests on Grey Cast 
IRONS, CONTAINING 1.60 To 5.64 PER CENT. 
SILICON AND 3.99 To 3.10 PER CENT. ToTAL 
CARBON. 


growth tests carried out by heating in moist 
CO, at 600, 700, 900 and 1,000 deg. C., irons 
having silicon contents between 0.7 and 14.6 per 
cent. and total-carbon contents between 4.0 and 
1.0 per cent. The results confirm the above in 
that the growth increases as the silicon content 
increases up to 3 or 4 per cent., and then de- 
creases to very small values with high-silicon 
and low total-carbon contents. The effects of total- 
carbon content and graphite size are also shown 
by the results. The increase in the resistance to 
sealing as the silicon content increases is shown 
by increase-in-weight figures, micrographs and 
photographs. Increasing the silicon content is 
so effective that growth and scaling may be re- 
duced to negligible quantities even under the most 
severe service conditions, provided that the silicon 
content is sufficiently high and that the iron is 
made in such a way that oxidising gases cannot 
penetrate below the surface via large graphite 
flakes, gas holes or cracks. It should be pointed 
out that these irons become increasingly brittle 
as the silicon content increases, and are not suit- 
able for service conditions where there is rapid 
local heating and cooling, since under such con- 
ditions they are liable to crack. 

Results are also given of some heating tests 


Inset f Peper read before the Spring Meeting of the Iron and Steel 
u 
1 H. F. Rugan and H. C. H. Gupte. Journal of the Iron and 
Steel Institute, a No. Il, p H. C. H. Carpenter, ibid., 
1911, No. I, p.1 
2 Rugan ‘and Carpenter tested irons containing 4.2, 4.83 and 
6.14 per cent. of silicon, but found that they grew very consider- 
ably on repeated heating at 900 deg. C. These irons, however, 
contained 3.76, 3.79 and 3.38 per cent. of total carbon in the 
form of coarse graphite flakes, and it is ay | on this account 
that they grew in spite of their high-silicon contents. A similar 
yg f igh total carbon was found in the present results (see 


7). 
C. Benedicks and H. Lifquist, Journal of the Iron and Steel 
Institute, 1927, No. I, p. 603. 


carried out in a mixture of moist CO,+S0O,, 
which was found to be particularly severe in 
its action. Illustrations are also given of growth 
due to surface cracking. The conclusion is 
reached that growth is due to three factors :— 
(a) Graphitisation of combined carbon; (b) in- 
ternal oxidation and (c) cracking consequent on 
volume changes setting up stresses which crack 
the iron if they occur when the iron is in a non- 
ductile condition. 

It is concluded that in high-silicon irons the 
allotropic changes occur at such high tempera- 
tures, owing to the raising of the critical point, 
that the irons are ductile and do not crack when 
heated and cooled through these critical points, 
even though they are brittle at lower tempera- 
tures. The effects of total-carbon and silicon 
content and graphite size on these three factors 
are then discussed. It is not proposed to give 
a summary or bibliography of previous work on 
growth since such are available elsewhere.* 


Compositions of Irons Tested. 

The irons experimented on by previous investi- 
gators have in almost every case been within 
the ordinary range of composition—namely, up 
to 3 or 4 per cent. of silicon. In the present 
experiments, however, irons covering a much 
wider range—namely, 0.7 to 15.4 per cent. of 
silicon—have been tested. Some of the irons 
had, for a given silicon content, relatively high 
total-carbon contents, others relatively low. 
Some were made in such a way that their 
graphite structures were of the very fine, super- 
cooled variety, others so that the graphite struc- 
tures were of the normal flake-graphite type.° 
The present results show that the growth and 
scaling of cast iron are markedly affected by the 
total-carbon content and by the graphite size. 
The manganese varied between 0.3 and 1.0 per 
cent., the phosphorus between 0.03 and 0.30 per 
cent., and the sulphur between 0.03 and 0.05 per 
cent., but in the present case such variations 
may be disregarded since they did not affect the 
results appreciably. 

The irons were crucible-melted under condi- 
tions described in the previous Paper,’ and were 
sand-cast in the form of 1.2-in. and 0.875-in. dia. 
bars. In addition to the above, four hot-mould, 
low-silicon irons were tested; their compositions 
and mould temperatures are given in Table I. 


May 14, 1981. 


temperature, in lowering the solid solubility of 
carbon in iron and in reducing the amount of 
oxidation. They also show the reduction in 
growth which is obtained by lowering the total- 
carbon content. The tests were carried out in a 
Chevenard recording dilatometer. The ~ 
took about 4 hr. to heat to 1,000 deg. C., 

which temperature the heating was a 
and they then took about 2} hr. to cool to room 
temperature. During the heating, air filtered 
into the furnace and oxidised the specimens 
somewhat. In Figs. 1 and 2 the percentage 
increase in length is plotted against the tempera- 
ture to which the specimens are heated; the 
‘curves start from zero increase in length at room 
temperature, 16 deg. C. The coefficient of linear 
expansion between 16 and 700 deg. C. is nearly 
constant, actually it increases progressively w ith 
rise in temperature. The av erage value is about 
0.14x10-* per 1 deg. C. rise in temperature, and 
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Fig. 2.—Dicaromerer Tests oN Grey Cast 
IRONS, CONTAINING 2.03 TO 7.58 PER CENT. 


SILICON AND 2.56 To 2.11 PER CENT. ToTaL 
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does not vary beyond the limits of experimental 
error within the ranges of composition tested. 
The effect of increasing silicon content on the 
permanent expansion and on the temperature of 
the critical point on heating and on cooling may 
be tabulated as follows :— 


Fig. 1, a, B, c, D, High T.C. Irons. 

Silicon contents 1.60 per cent., 3.27 per cent., 4.38 
per cent., 5.64 per cent. 

Permanentexpan- 0.29 per cent., 0.37 per cent., 0.19 


sions. per cent., 0.0 per cent. 

Critical points on 755 deg. C., 835 deg. C., 845 deg. C., 
heating 935 deg. C. 

Critical points on 695 deg. C., 795 deg. C., 815 deg. C., 
cooling 920 deg. C. 


Fig. 2, a, B, c, p, Low T.C. Irons. 
Silicon contents 2.03 per cent., 3.43 per cent., 
per cent., 7.58 per cent. 
Permanentexpan- 0.14 per cent., 0.16 per cent., 0.15 
sions per cent., 0.0 per cent. 
Critical points on 760 deg. C., 800 deg. C., 875 deg. C.. 
heating above 1 000 deg. C. 
Critical points on 685 deg. C., 740 deg. | C., 810 deg. C., 
cooling above 1,000 deg. C 
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TasLe I.—Composition and Mould Temperatures of Four Hot-Mould Irons. 


TC. C.C. | Gr. | Si. Mn. 8. P. | Mould temp. 
Per cent. Per cent. | Per cent. | Per cent. Per cent. Per cent. Per cent. Deg. C. 
2.79 | 0.8 | 41.94 | 1.87 0.74 0.135 0.176 360 
233 | +o91 | 1.92 | 1.39 0.74 0.128 0.128 460 
268 | 0.79 | 1.89 | 1.08 0.93 0.102 | 0. is 600 
287 | 1.06 | 21.81 | 0.70 0.93 0.121 | 700 
Dilatometer Tests at 16 to 1,000 deg. C. on Irons with The results consequently show that the perma- 


4.0 to 2.1 % of T.C. and 1.6 to 7.6 % of Si- 


The results of some typical dilatometer tests 
carried out on irons having high and low total- 
carbon contents, and silicon contents between 
1.6 and 7.6 per cent., are plotted in Figs. 1 and 
2. These curves show the important action of 
increased silicon content in raising the critical 


E. Morgan, British 


ist, loc. cit. 
4 C. Benedicks and H. Léfqu 1928, p. 7. 


Cast Iron Research Association, Bulletin No. 20, 


April, 
.O. Bauer and K. Sipp, Giesserei, 1928, vol. 15, pp. 1018, - 7 


E. Piwowarsky and H. Esser, ibid., 1928, = 8, p. 1265. 
- und Eisen, 1930, vol. 71. F. Roll 
Ci 1930, vol. 17, 

variations in size that it is > obtain in 
irons of the same chemical analysis and 
them are dealt with in a previous roe by the x4, Journal 
aby Tron and Steel Institute, 1930, No. I, p. 367. 

6 Lee. cit. 


nent expansion increases as the silicon content 
increases up to about 3 per cent., but then de- 
creases, and is zero with silicon contents of 5.64 
and 7.58 per cent. The permanent expansions 
are also considerably lower in the low total- 
carbon irons than in the high total-carbon irons 
of similar silicon content. The results also show 
the well-known fact that increasing the silicon 
content raises the temperature at which the 
critical points on heating and cooling occur. 
With 5.64 per cent. of silicon the points are 
raised to 935 deg. C. and 920 deg. C., respec- 
tively, and with 7.58 per cent. of silicon they are 
above 1,000 deg. C. 

The expansions and contractions at the critical 
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points, and during the heating’ and cooling 
period between the critical points, are too com- 
plex to admit of exact quantitative interpreta- 
tion. Generally speaking, however, a_ small 
critical point on heating or cooling indicates a 
high combined-carbon content.’ Benedicks and 
Léfquist® give figures from which it may be cal- 
culated that with 0.8 per cent. of combined 
carbon there is a decrease in length of about 
0.08 per cent. at the critical point on heating, 
while with 0 per cent. combined carbon the 
decrease in length is about 0.3 per cent. The 
same values hold for the expansion at the critical 
point on cooling. Similarly, the expansion at 
the critical point on cooling is greater if carbon 


FOUNDRY TRADE JOURNAL. 


and the lowering of the solid solubility of carbon 
in iron as the silicon content increases. 

It will be noted that in the case of the 5.64 
per cent. silicon iron, shown in Fig. 1p, the con- 
traction at the critical point on heating is equal 
to the expansion at the critical point on cooling, 
and the inference appears to be that each is due 
to the a-y change, and that no carbon in solid 
solution was present on heating or was dissolved 
prior to cooling. 

Another feature of the curves is that in the 
lower-silicon irons, Figs. 1a and 2a, an expansion 
occurs during the interval after passing through 
the critical point on heating, and before passing 
through the critical point on cooling. This ex- 
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confirm the theoretical prediction of Benedicks 

and Léfquist.® 

Method of ing Out Repeated Heating Tests at 
600 to 1,000 deg. C. in Moist CO,. 

The dilatometer curves presented in the pre- 
vious section give a considerable amount of in- 
formation, but only indicate the permanent 
growth after one relatively short heat under 
mildly oxidising conditions. Tests were conse- 
quently carried out in which bars having various 
total-carbon contents between 3.9 and 1.0 per 
cent., and various silicon contents between 0.7 
and 14.6 per cent, were heated at 600, 700, 900 
and 1,000 deg. C. under severely oxidising con- 
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The encircled irons contained chiefly fine, supercooled graphite ; the remainder, normal graphite. 


Fig. 3.—ArtTer Seven 4-HR. Heats 1n 
CO, at 600 pee. C. 


Fic. 4.—Arter FURTHER 4-HR. Heats 
1n Moist CO, at 700 pec. C. 


Fig. 5.—AFTer Ten 4-HR. Heats 1n Moist 
CO, at 900 vec. C. 


Fics. 3, 4 anp 5.—Percentace INorgase 1N Votume or Grey Cast Irons, CONTAINING 0.7 ro 5.7 PER CENT. SiLIcon AND 4.0 TO 2.3 PER 


in solid solution is deposited as graphite. Bene- 
dicks and Léfquist have calculated that 1 per 
cent. of combined carbon, not in solid solution, 
decomposing into graphite would cause an in- 
crease in length of 0.7 per cent. 

Applying this information to the curves in 
Figs. 1 and 2, it will be seen that increasing the 
silicon content increases the size of the critical 
point on heating, due to lowering of the com- 
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S=scale forming rapidly and flaking off on cooling, 
making estimation of increase in weight impossible. 
The encircled irons contained chiefly fine, super- 
cooled graphite ; the remainder, normal graphite. 


Fig. 6.—PERCENTAGE INCREASE IN WEIGHT OF 
Grey Cast Irons, containinG 0.7 To 5.7 
PER CENT. SILICON AND 4.0 To 2.3 PER CENT. 
Totat CARBON, AFTER TEN 4-HR. HEATS IN 
Morst CO, at 900 pec. C. 


hined-carbon content. Similarly, with regard to 
the critical point on cooling, it increases in 
size as the silicon content is increased up to 
about 3 per cent., due to an increasing tendency 
for the carbon in solid solution to decompose 
into graphite and ferrite at the critical point 
on cooling. With higher-silicon contents, how- 
ever, the size of the point decreases, since less 
carbon is dissolved at the higher temperatures 
on account of the raising of the critical point 


? The effect of combined carbon on the extent of the contraction 
and expansion at the critical point on heating and cooling is clearly 
shown in curves publis by J. H. Andrew, J. E. os and 
Cc. i. Journal of the Iron and Steel Institute, 1920, No. I, 
p. 527. 

8 Lee. cit. 
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pansion may be due to decomposition of combined 
carbon, or to oxidation, or to both. As will 
be shown later, these low-silicon irons oxidise 
readily, and the tendency to oxidise decreases 
very markedly as the silicon content increases. 
Over the same portions of the curves (between 
the critical points) the irons of higher-silicon 
content, Figs. ls, lc and 2c, show a contraction, 
which is possibly due to solid solution of graphite. 
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ditions, in moist CO,,"° for several periods of 
four hours’ duration. Test-pieces, 4 in. in dia. 
and either 6 in. or 2} in. long, were turned down 
from 1.2-in. or 0.875-in. dia. sand-cast test-bars. 
The growth tests were carried out by heating 
a number of these bars together in a 2}-in. in- 
ternal dia. silica-tube nichrome-wound electric 
furnace. The winding was sufficiently long to 
provide uniform heating over a length of 12 in. 
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Fic. 7.—PEercentaGeE INCREASE IN VOLUME 


or Grey Cast Irons, CONTAINING 0.7 TO 14.6 


PER CENT. SILICON AND 3.9 To 1.0 PER CENT. ToTAL CARBON, AFTER Four 4-HR. Higats 1N 
Morst CO, at 1,000 pec. C. 


The deductions from the above curves are, con- 
sequently, that increasing the silicon content up 
to about 3 per cent. increases the permanent 
expansion, since it makes the combined carbon 
more liable to decompose into graphite and fer- 
rite, with consequent expansion. With still 
higher silicon contents, however, the amount of 
carbon dissolved at the higher temperatures pro- 
gressively decreases as the silicon content in- 
creases, due to the latter’s action of raising the 
critical temperature and lowering the solid solu- 


bility of carbon in iron. The results, incidentally, 


of the tube. The bars were prevented from 
touching one another by means of two rings of 
0.03-in. dia. nichrome wire on each bar. Twelve 
such bars in the furnace filled it, and an excess 
of moist CO, was bubbled through at a definite 
rate during each 4-hr. heat. In this way each 
bar presented an equal surface area to the oxi- 
dising gas, and the amount of CO, absorbed by 
each bar was dependent on the resistance of the 


9 Loe. cit. 
10 As advocated b 
Carnegie Scholarship 


C. E. Pearson, Iron and Steel Institute, 
‘emoirs, 1926, vol. 15, p. 281. 
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particular bar to oxidation. It was found very 
important to have an excess of CO, in the fur- 
nace, since it was by this means alone that the 
rate of oxidation became a function of the re- 
sistance to oxidation of the various bars and not 
a question of the amount of CO, available. Even 


with a considerable excess of CO, there was 


White metal——> 


Scale——> 


Oxidised iron——> 


Unoxidised iron——> 
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their increased weights obtained. The increase 
in volume was then calculated from the increased 
lengths and diameters; the results are plotted 
in this form in Figs. 3, 4, 5 and 7. 

If the growth is measured in this manner it is 
important to keep the diameter of the test-piece 
constant. Owing to the fact that the surface 
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noted that the differences become less as the 
amount of growth increases, and when fully 
grown the bars would tend to attain the same 
volume. 

The object of the tests, reported later in 
Figs. 3 to 7, however, was to measure the effect 
of composition on the rate of growth rather than 


<—White metal 


<—Scale 


<—Unoxidised iron 


i. 
Fic. 8.--Cross-seEcTION oF OxIDISED 2 Fic. 9.-—CRross-SECTION OF OXIDISED 7 PER 
PER CENT. SiLticon Grey Cast Iron CENT. Grey Cast [Ron AFTER 
Heatine at 850 pec. C. ror Heatinc atv 850 pec. C. ror 
Days wita Limirep Access or AIR. Days with Limirep Access or AIR. 
x 50. 


always the tendeney for a given bar to oxidise 
less when surrounded by easily oxidisable neigh- 
bours than if surrounded by not easily oxidisable 
neighbours. Moist CO, is much more oxidising 
than air, and was used to give an accelerated 
growth test in order to obtain results more 
rapidly. The furnace took about 4 hr. to attain 
the desired temperature, was maintained at the 
temperature for 4 hrs. and was then allowed to 
cool to room temperature, when the bars were 
withdrawn, their increased lengths and diameters 
measured with sensitive micrometer gauges, and 


x 50. 


grows more rapidly than the interior, a small- 
diameter test-bar will grow more rapidly than 
an otherwise identical bar of larger diameter. 
This was proved by an actual experiment in 
which 0.4-in., 0.8-in. and 1.2-in. dia. bars, each 
6 in long, were machined from a homogeneous 
casting. After five heats, of two hours’ duration 
each, in moist CO, at 950 deg. C., they had in- 
creased in volume by 18, 9 and 5 per cent., 
respectively. After ten heats they had increased 
by 27, 22 and 13 per cent., and after fifteen 
heats by 30, 28 and 20 per cent. It will be 


on the final growth, and, consequently, care was 
taken to keep the diameter of the test-piece 
constant. The length is relatively unimportant, 
provided it is not less than about three or four 
times the diameter. The test-bars were always 
machined centrally from the cast bars, since 
other tests showed that bars machined from the 
centre of a casting usually grew more than 
bars machined from the outside of the casting, 
the greater growth being caused by coarser 
graphite flakes and a tendency to unsoundness 
in the centre. 
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In some preliminary experiments the volumes 
were measured by the displacement of mercury 
and of water. Obtaining the volume by the 
displacement of mercury, however, was found 
to be less accurate, owing to the high-specific 
gravity of mercury, than micrometer measure- 


ments. Weighing in water had to be aban- 
doned, since bars which had grown often 


absorbed considerable amounts of water, which 
would naturally affect the results obtained on 
subsequent reheatings in CO,. In one case a 
bar, which had grown 30 per cent. in volume, 
on weighing in water did not attain a constant 
weight until numerous air bubbles had _ been 
evolved over a considerable period of time. It 
eventually absorbed 6.5 per cent. by volume of 
water. The bar was not obviously porous, but 
the experiment shows that it must have con- 
tained a large number of small cracks. 


Results of Accelerated Growth Tests at 600 deg. C. 

The first of these tests in moist CO, consisted 
in giving irons of various total-carbon and 
silicon contents seven reheats, of four hours’ 
duration each, at 600 deg. C. The percentage 
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a 1 per cent. increase in volume represents 
almost negligible growth, and in many cases is 
accounted for by decomposition of combined 
carbon to graphite and ferrite, which, once 
effected, would not cause a further increase in 
volume. (Benedicks and Léfquist'' have calcu- 
lated that a growth of 1 per cent. by volume 
would be caused by 0.5 per cent. of combined 
carbon decomposing into graphite.) Actually, 
some of the high-silicon, low total-carbon irons 
grew considerably less than 1 per cent. 


Results of Accelerated Growth Tests at 700 deg. C. 

After being tested as above at 600 deg. C. the 
same specimens were given eight further reheats 
of four hours’ duration in moist CO, at 700 deg. 
C. The results are plotted in Fig 4. Similar 
remarks apply as those made regarding the 
results in Fig. 3. For irons containing more 
carbon than the eutectic composition the growth 
figures increase and then decrease as the silicon 
content increases. The same applies to irons of 
lower total-carbon content, although the growth 
here is much less. The encircled fine-graphite 
irons grew much less than the normal-graphite 


Silicon °, 5,2 5.5 9.2 
Total 
Carbon °;, 1.7 1.8 1.9 


Fic. 10.—Test-pars, 0.875 IN. DIA., CONTAINING 
0.9 PER CENT., AFTER 
MALLEABLE ANNEALING OVEN. 


increases in volume are shown in Fig. 3. The 


irons, whose growth figures are enclosed in 
circles, had chiefly fine supercooled graphite 
structures, while the remainder had chiefly 


normal flake-graphite structures. The four hot- 
mould irons (see Table I) are also indicated in 
Fig. 3. The eutectic composition line has also 
been dotted in, and it may be assumed that irons 
having more carbon than the eutectic composi- 
tion had considerable amounts of coarse graphite 
flakes in their microstructure. 

The results plotted in Fig. 3 show that the 
greatest growth was undergone by the high total- 
carbon irons containing more carbon than the 
eutectic composition. In such irons the growth 
increases from 2 per cent. to 7 per cent. as the 
silicon content increases from 1.6 to 3.3 per cent. 
The growth is 6 per cent. for 4.4 per cent. of 
silicon, and decreases to 1 per cent. when the 
silicon is further increased to 5.6 per cent. With 
lower total-carbon contents the growth is in no 
case more than 3 per cent., and, consequently, 
the effect of silicon, although similar to the 
above, is less marked. The results also show 
that the ‘‘ encircled ’’ fine-graphite irons grew 
less than the normal flake-graphite irons. The 
growth figures are given in round numbers, since 


HeatinG FoR 60 urs. at OvER 1,000 pec. C. 


9.3 11.6 14.6 15.4 
1.6 1.0 1.0 0.9 


SILICON 5.2 To 15.4, anp TotaL Carson 1.9 To 
IN A WHITEHEART- 


irons. The lowest growth figures were obtained 
on fine-graphite irons containing 3} per cent. 
of silicon and upwards. This beneficial effect of 
increased silicon content is in part due to the 
fact that at 700 deg. C. the irons containing 
33 per cent. of silicon and upwards were below 
their eutectoid temperatures, since increasing 
the silicon raises the eutectoid temperature, 
and partly due to their increased resistance to 
oxidation. The next best results were obtained 
on the two lowest silicon hot-mould irons. In 
these irons the low-silicon content is beneficial 
since the lower the silicon content the more 
stable the pearlite and the less the tendency 
for it to graphitise and cause a large volume 
change on passing through the eutectoid tem- 
perature, and, moreover, the more ductile the 
iron the less is its tendency to crack under 
stresses set up by the volume changes. 


Results of Accelerated Growth Tests at 900 deg. C. 

A fresh set of specimens turned from 1.2-in. 
dia. bars was given ten reheats, of four hours’ 
duration each, in moist CO, at 900 deg. C. The 
results are plotted in Fig. 5. The growth is, 
in general, very much greater and further on 


11 Loe. cit. 
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the way towards the maximum growth than that 
shown in Figs. 3 and 4. Consequently, the differ- 
ence in the growth of the high-carbon and low- 
carbon irons is much less marked, and the differ- 
ence between the fine- and flake-graphite irons 1s 
likewise less. The figures are also more erratic 
on account of the difficulty of accurately 
measuring the dimensions of bars which have 
grown and scaled considerably. The growth is 
about 10 to 15 per cent. in irons containing about 
1 per cent. of silicon, and varies according to the 
total-carbon content and graphite size; it in- 
creases to a maximum of 20 to 40 per cent, in 
irons containing 3 to 4 per cent. of silicon, and 
then abruptly falls to below 10 per cent. for 
irons of higher-silicon content. In these last 
irons the beneficial effect of high-silicon content 
is due to the raising of the eutectoid temperature 


Fig. 11.—Locat GrowTH INITIATED BY 
CRACKS FORMED BY STAMPING ‘‘ 666” 
on A BrittLe Lron. Tue Bar HAS 
ALSO GROWN AT THE ENDS, OWING TO 
THE Presence or Coarser GRAPHITE 
FLAKES IN THE CROSS-SECTION. 


and the lowering of the solid solubility, as pre- 
viously indicated, and to the increased resistance 
to oxidation conferred by the high-silicon 
content. 

The effect of silicon in increasing the resistance 
to scaling is shown by the results plotted in Fig. 
6, giving the percentage increase in weight 
undergone by these same irons after their ten 
reheats at 900 deg. C.; ‘*S”’ against a com- 
position indicates that the iron sealing 


Fic. 12.—ApPeEARANCE AFTER HEATING TO 
900 pec. C. ror 4 HRS. IN Motst CO,. 
Tue Bar CONTAINED S1Licon 5.0, ANTI- 
mony 1.0 anp ComBinep CarBon 1.3 
PER CENT., WHICH GRAPHITISED At 700 


to 800 pec. C. ox HEATING, CAUSING 
CRACKING AND GrowrH. 


rapidly, the scale flaking off to such an extent 
that it was impossible to obtain accurate 
increase-in-weight figures. It will be seen that 
irons having silicon contents up to about 3 per 
cent. fall within this category. In the lowest 
silicon irons the scale was of a shiny black 
crystalline character, the crystal facets being 
often as large as } in. in dia.’* In these irons 
the scale was very brittle and easily cracked 
off. As the silicon content increased, the scale 
became duller, greyer and less crystalline, and 
showed less tendency to flake off from the bars. 
With silicon contents over about 3 per cent. 
the scale was sufficiently adherent to permit 
accurate figures for the percentage increase in 
weight to be obtained, and it will be seen that 
12 L. B. Pfeil (Journal of the Iron and Steel Institute, 1929, No. T 
p. 501) has explained the conditions under which crystallin eand 
non-crystalline scales are formed. 
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these become lower and lower as the silicon con- 
tent increases from 3 per cent. upwards. The 
encircled fine-graphite irons increased in weight 
less than the flake-graphite irons, and in some 
of the fine graphite irons high in silicon the 
increase in weight is almost negligible. 

Another illustration of the effect of increased 
silicon content in increasing the resistance to 
sealing is shown in Figs 8 and 9. Fig. 8 is 
a micrograph of a 2 per cent. silicon iron (total 
carbon 3.1, manganese 1.0, sulphur 0.03, and 
phosphorus 0.03 per cent.) after being heated 
for six days at 850 deg. C. The bar had be- 
come coated with a scale about ,, in thick, 
and beneath this is oxidised iron to a further 
depth of about ,\,in- Oxidation had penetrated 
down the graphite flakes, leaving unoxidised 
primary dendrites. Fig. 9 shows a 7 per cent. 
silicon iron (total carbon 2.7, manganese 1.0, 
sulphur 0.03, and phosphorus 0.03 per cent.) 
heated under the same conditions at 850 deg. C. 
for eight days, but in this case the scale is less 
than ~}, in. thick and the iron is not other- 
wise oxidised to any extent. The two irons 
were actually heated in an electrically-heated 
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nace. In these furnaces the temperature rises 
to over 1,000 deg. C., and the oxidising condi- 
tions are particularly severe owing to the pres- 
ence of iron oxide ore and sulphurous gases, 
which, as will be shown later, promote rapid 
scaling. The appearances of the test-bars after 
exposure for 60 hr. under such conditions are 
shown in Fig. 10. It will be seen that the 5 per 
cent. silicon irons were very badly scaled after 
such treatment; the 9 per cent. silicon irons 
were covered with a more adherent scale, while 
the 11.6, 14.6 and 15.4 per cent. silicon irons 
were almost untouched—the surfaces of these 
bars had become light brown, but they were 
otherwise apparently unaffected. The 11.6 per 
cent. silicon iron was not further affected after 
two further exposures of sixty hours’ duration 
in the furnace. The 11.6 per cent. silicon iron 
was superior to the 9.3 per cent. silicon iron, 
mainly owing to its increased silicon content, 
but partly owing to its lower total-carbon con- 
tent. Irons of this composition only stand up 
under such conditions provided they are sound, 
and free from blow-holes and coarse graphite 
flakes, otherwise they scale and grow rapidly. 


Silicon 
Total 


103 9.9 


Carbon 1.7 1.7 
Chromium 2.6 5.3 
Fic. 13. 
9.4 to 10.3, 
60 HRS. AT OVER 
Ovex. Toe GrowtH 


9.6 94 
2.0 2.0 
12.8 13.3 


‘TeEST-BARS, 0.875 IN. DIA., CONTAINING CHROMIUM 2.6 TO 13.3, SILICON 
AND TotaL Carson 1.7 To 2.0 PER CENT., AFTER HEATING FOR 
1,000 pec. C. A 
IN THE TWO Lowest-CHromium Irons 


ANNEALING 
IS DUE TO 


THE DecomMpostTioN oF ComMBINED CARBON CAUSING CRACKING. 


furnace into which a limited amount of air was 
continually passing. 


Results of Accelerated Growth Tests at 1,000 dez. C, 


Fresh specimens were given four heats, of 
four hours’ duration each, at 1,000 deg. C. in 
moist CO,, and the results are plotted in Fig. 7. 
Under these very conditions the low. 
silicon irons grew and scaled very rapidly, but 
the irons having silicon contents of 5 per cent. 
and upwards grew only | per cent., and in 
many cases the growth was considerably below 
this figure. The iron containing 11 per cent. 
of silicon, which grew 6 per cent., grew on 
account of the fact that it was melted and cast 
under unsuitable conditions and contained a 
number of small blowholes into which the oxi- 
dising gases penetrated, causing fracture of the 
surface and growth, much in the same manner 
as the formation of ice in rock disintegrates it. 
In the sound portion of this test-bar there was 
no growth or scaling. The results in Fig. 7 
for the lower-silicon irons are somewhat erratic 
owing to excessive scaling and distortion. 


Results of 60-Hr. Tests in a Whiteheart-Malleabl: 
Anunsalinz Oven. 

In order to carry out tests under still more 
severe conditions, pieces of 0.875-in. dia. sand- 
cast test-hars of various silicon contents were 
placed on the top of a can in the most oxidising 
part of a whiteheart-malleable annealing fur- 


severe 


Results of One 4-Hr. Test in CO,+SO,. 


In view of the known corrosive action of, SO, 
at high temperatures, some tests were made in 
which test-bars were heated for 4 hr. at 900 deg. 
C. in a mixture of 974 per cent. CO, and 2} per 
cent. SO,. After such treatment the low-silicon 
irons were covered with a very thick scale, about 
4 in. thick, which appeared to contain both sul- 
phides and oxides, but irons with 5 per cent. of 
silicon and upwards were practically untouched 
after this treatment. The values of the percent- 
age increase in weight of the various irons are 
given below :— 


Increase in weight . . percent. 2.62 2.25 3.28 
Silicon ° percent. 0.7 1.6 2.5 
Total carbon percent. 2.8 3.8 3.4 


Summary of Factors Causing Growth, end Effects of 
Total Carbon and Silicon Content and Graphite 
Size on such Factors. 


From the present experiments, and from the 
views and experiments of previous investigators, 
it is concluded that growth in grey irons is due 
to three main causes: (a) Decomposition of com- 
bined carbon into graphite; (B) external and in- 
ternal oxidation; and (c) crack formation. In 
many cases these factors are interdependent. 
They are summarised below, and the effects of 
total carbon and silicon content and graphite 
size on such factors are also discussed. 

(a) Decomposition of Combined Carbon into 
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Graphite.—Benedicks and Léfquist’” have calcu- 
lated that 1 per cent. of combined carbon, not 
in solid solution, on decomposing into graphite, 
causes an increase in volume of about 2 per 
cent. Consequently, the growth from this cause 
never reaches a very large figure. Combined 
carbon, if present, may decompose in this 
manner at temperatures as low as 250 deg. C. on 
prolonged heating.'* Carbon dissolved at tem- 
peratures above the critical point may decom- 
pose into graphite at the critical temperature on 
cooling, and will thereby cause a much larger 
expansion at that temperature, or may also de- 
compose at temperatures above or below the 
critical point, depending on the time and tem- 
perature of heating and cooling and on the 
composition of the iron. Increasing the silicon 
content makes such combined carbon more un- 
stable and liable to graphitisation, but for the 
same reason reduces the amount present in a 
given casting, and reduces the amount dissolved 
at high temperatures by its action in raising the 
critical temperature and lowering the solid solu- 
bility. Increasing the total-carbon content and 
reducing the graphite size both tend to lower the 
combined-carbon content in a given casting.’ 
Similarly, they both increase the rapidity with 
which carbon is dissolved at temperatures above 
the critical temperature, and both make it more 
liable to graphitise on cooling. Certain elements 
such as chromium tend to stabilise the combined 
carbon, and under certain conditions may be 
advantageously added to prevent growth from 
this cause. 


(sp) External and Internal Ozidation.—The 
rate at which external and internal oxidation 
occur depends on the severity of the service con- 
ditions, on the nature of the matrix of the iron 
and, in the case of internal oxidation, on the 
number and size of the channels provided by 
graphite flakes, gas holes and cracks, down 
which the oxidising gases can penetrate.  In- 
creasing the silicon content decreases the liability 
of the matrix to oxidise, and the amount of sili- 
con required to prevent more than superficial 
oxidation increases as the temperature and 
severity: of oxidation increase. Increasing the 
total-carbon content, in itself, tends to decrease 
the liability to external oxidation, since the 
carbon combines with some of the oxygen which 
would otherwise oxidise the matrix. On the 
other hand, the higher the graphite content and 
the larger the graphite flakes,** the more 
numerous and larger and more continuous are 
the channels down which oxidising gases can 
penetrate and cause internal oxidation. Gas 
holes and cracks afford similar channels. An 
example of growth due to cracks consequent on 
stamping numbers on a brittle iron is shown in 
Fig. 11. Once oxidation penetrates below the 
surface in this manner, it causes progressive 
oxidation and growth, since the channels become 
filled with oxide, which, owing to its increase in 
volume on formation, acts like a wedge and 
cracks the surrounding metal, thereby produc- 
ing fresh channels for oxidation and a repetition 
of the process. In many cases small volcano- 
like formations of oxide grow out from such 


2.58 0.04 0.07 0.06 0.06 0.03 0.02 
2.8 5.4 5.5 5.6 9.1 11.6 15.3 
2.9 1.8 2.4 3.1 1.8 1.1 0.9 


surface defects in bars which are otherwise free 
from growth and scaling. 

(c) Crack Formation.—Part of the growth of 
cast iron is due to crack formation, as is proved 
by the instance recorded on p. 341 of a grown 
iron being able to absorb 6 per cent. by volume 
of water. Kikuta’’ and Benedicks and Léfquist™ 


13 Loe. cit. 

14 FOUNDRY TRADE JOURNAL, 1927, vol. 35, 
pp. 143, - 

15 Compare A. L. Norbury, Journal of the Iron and Steel Institute, 
1929, No. I, p. 443. 

16 E. Piwowarsky (Giesserei, 1926, vol. 13, p. 481) showed that 
superheating the melt refined the graphite and reduced growth. 

1? T. Kikuta, Science Reports of the Tohoku Imperial University, 
1922, vol. 11, p. 1. 

8 Lee, cit. 
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have developed the theory that the volume 
changes on heating and cooling through the 
critical points set up stresses in the metal which 
cause cracking round the graphite flakes. The 
latter further suggests that it is important for 
an iron to have a high tensile strength in order 
to withstand such stresses. Results obtained by 
the authors, however, suggest that the property 
required is not so much tensile strength as duc- 
tility—that is to say, the capacity to yield under 
stress without cracking. Irons low in silicon— 
that is, containing silicon of the order of 1 per 
cent.—do not readily crack, since they are rela- 
tively ductile, although, when they become 
oxidised, they will develop cracks in the brittle 
oxidised layers. Internal oxidation will of itself 
produce cracks, as indicated above, and volume 
changes at the critical points and during heat- 
ing and cooling will accelerate such crack forma- 
tion. Irons high in silicon, having silicon con- 
tents of the order of 6 per cent., if not oxidised, 
will not be cracked by the volume changes at 
the critical temperatures (see Fig. 1p), since 
these occur at such high temperatures (above 
900 deg. C.) that the iron is relatively ductile. 
(Cantilever tests have shown that these irons 
may be bent through considerable angles with- 
out cracking at temperatures of 850 deg. C. an| 
upwards.) 

Irons of intermediate silicon content undergo 
the volume changes at lower temperatures, and, 
being more brittle at such temperatures will 
tend to crack. An illustration of excessive 
growth, caused essentially by crack formation 
consequent on ‘a large volume change occurring 
in a brittle iron, is shown in Fig. 12. The iron 
in question is shown before and after heating 
for 4 hrs. at 900 deg. C. It contained 5.3 per 
cent. of silicon and about 1.3 per cent. of com- 
bined carbon, owing to the presence of about 
1.0 per cent. of antimony (other elements pre- 
sent were:—Total carbon 2.4, manganese 0.3, 
sulphur 0.03 and phosphorus 0.3 per cent.). The 
1.3 per cent. of combined carbon in this iron 
was readily graphitised on heating owing to the 
high-silicon content. It probably decomposed 
hetween 700 and 800 deg. C., judging by dila- 
tometric tests on similar specimens. The con- 
sequent large internal expansion occurring at 
700 to 800 deg. C., while the iron was relatively 
brittle, caused complete disintegration of the 
metal, which process was promoted by the in- 
ternal oxidation of the porous disintegrated 
metal. The specimen shown in Fig. 12 is a 
typical illustration of what happens when 
appreciable amounts of combined carbon graphi- 
tise in a_ brittle metal. Numerous similar 
instances have been observed. For example, a 
similar result is illustrated in Fig. 13, which 
shows four 10 per cent. silicon irons, containing 
2.6, 5.3, 12.8 and 13.3 per cent. of chromium, 
after exposure in a whiteheart-malleable anneal- 
ing oven for 60 hrs. In the two lowest chromium 
irons the chromium had formed a_ certain 
amount of mottled iron, which decomposed on 
heating, causing growth similar to that shown 
in Fig. 12. In the 12.8 and 13.3 per cent. 
chromium irons the chromium content was suffi- 
ciently high to stabilise the combined carbon. 
These irons were completely white. Incidentally, 
it may be pointed out that.chromium is bene- 
ficial in preventing growth where it produces 
combined carbon which does not graphitise on 
heating and cooling, but may be detrimental in 
high-silicon irons if present in insufficient quan- 
tity to stabilise the combined carbon it produces. 
Sulphur, if not neutralised by manganese, also 
has a powerful carbide-stabilising action, and 
can produce combined carbon in_high-silicon 
irons which graphitises on heating and produces 
growth similar to that shown in Fig. 12. Con- 
sequently in high-silicon irons for growth- 
resisting purposes, it is important for the man- 
ganese content to be at least 0.3 per cent. in 
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excess of that theoretically required to neutra- 
lise, as MnS, whatever sulphur is present.'’. 
Conclusion. 

A summary of the chief points of the present 
Paper is given in the synopsis. The mechanical 
properties of the irons tested are given in a 
previous Paper by the authors.” Irons contain- 
ing 4 to 10 per cent. of silicon in conjunction 
with graphite in a finely-divided condition are 
being developed commercially by members of 
the British Cast Iron Research Association for 
growth- and scale-resisting purposes, and if 
properly made give very satisfactory results 
under suitable service conditions. They have 
been protected by British and foreign patents 
held by the British Cast Iron Research Associa- 
tion, and are registered under the name 
Silal.’”’ 

The authors thank the Council of the British 
Cast Iron Research Association for permission 
to publish the present results. 


The Iron and Steel Institute. 
(Concluded from page 337.) 
the Institute to confer, and he asked him to 
accept the hearty congratulations of all his 
friends and colleagues there assembled. 


Sm H. C. H. Carpenter, F.R.S. 
(Bessemer Gold Medallist). 


Sir H. C. H. CARPENTER is Professor of Metallurgy in the 
Royal School of Mines, Imperial College of Science and 
Technology, South Kensington. He was one of the original 
staff of the National Physical Laboratory appointed in 1901, 
and was in charge of the Chemical and Metallurgical Depart- 
ments which he organised and equipped. In 1906 he received 
an invitation from the University of Manchester to the Pro- 
fessorship of Metallurgy and organised the Department 
there. Seven years later, i.e., 1913, he was appointed to his | 
present Chair at the Royal School of Mines. Professor Car- 
penter was one of the founders of the Institute of Metals, 
and from 1918 to 1920 he was President of the Institute. He is 
a member of Council and Hon. Treasurer of the Iron and 
Steel Institute, a Vice-President of the Institution of Mining 
and Metallurgy and an honorary member of the Institute of 
Brisish Foundrymen. During the war he was a member 
of the Admiralty Board of Invention and Research under the 
late Admiral Fisher. From 1917 to 1921 he was the Dean 
of the Faculty of Engineering of the University of London, 
and from 1921 to 1925 he was a Senator of the University of 
London. From 1925 to 1929 he was a member of the Advisory 
Council of the Department of Scientific and Industrial 
Research, and recently was appointed Chairman of the 
Treasury Committee on Scientific Staffs in Government 
Establishments, whose Report was published last October. 
Professor Carpenter was knighted in 1929. 


Carpenter, F.R.S., in reply, said 
he should like to thank his colleagues on the 
Council for the great honour they had done him 
in awarding him this famous Medal, and the 


19 An excess of about 0.3 per cent. of manganese is a“ 
Compare A. L. Nor , Proceedings of the Institute of British 
ae 1928-29, vol. 22, p. 151. 
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members present for the way in which they had 
received the remarks of the President. Pro- 
ceeding, he (the speaker) said it was just over 
thirty years since he began to work in the field 
which had come to be known as metallography, 
and it was exactly twenty-nine years, to the very 
day, since he first attended a meeting of the 
Iron and Steel Institute. To-day, metallography 
had become a definite part of steel metallurgy. 
He did not think it was an exaggeration to say 
that the manufacture of steel in a scientific 
manner would be quite impossible without it, 
and he did not think that thirty years was, 
when all was said and done, a very long period 
for that to have taken place. On that he 
would like to say one thing more. Regarding 
the future, he said that no subject stood still; 
they knew now pretty well what their present 
metallographic methods would do, and where 
they were limited. He would like to say that, 
in his judgment, the metallurgy of the future 
would have to get still closer than it had already 
done to modern physics. 

In a final word, Sir Harold Carpenter said he 
felt that he had been greatly assisted by others 
to win this coveted distinction. There was a 
great body of knowledge which existed in the 
volumes of the “ Journal of the Institute ”’ 
itself. There were those who had actively 
assisted him in his work and whose names 
appeared as co-authors with him. Many of them 
were present that day, and he would like to say 
that it added greatly to his pleasure that they 
were present. He thanked them all. 


John Wilkinson Memorial Medal 


Examination. 


The following results of the 7th annual John 
Wilkinson Memorial Medal examination, held 
on March 21 last, have been announced as 


follow :— 

Silver medal, J. Holmes, moulder, Planet 
Foundry Company, Limited,  Guidebridge ; 
second prize, E. Sutcliffe, draughtsman, C. 


Calvert & Company, Huddersfield; third prize, 
B. Haigh, moulder, Metropolitan-Vickers, 
Limited, Trafford Park. In addition, the 
following attained over 75 per cent. of the total 
marks, and have been highly commended for 
their Papers:—D. Menzies, chemist, Beyer, 
Peacock & Company, Limited, Gorton; A. 
Thompson, chemist, Beyer, Peacock & Company, 
Limited, Gorton; T. Brandrett, moulder, Metro- 
politan-Vickers, Limited, Trafford Park. 

The positions of the first three were very 
close together, and had to be very carefully 
scrutinised by the examiners before the final 
order was decided, and this exactly reverses the 
position of the same three competitors in the 
previous examination. The silver medal is pre- 
sented annually, by Mr. J. Thewlis Johnson, of 
the Bradford Iron Works, Manchester, to com- 
memorate the life and work of John Wilkinson, 
the father of the British ironfounding industry. 
It is confined to members of the Lancashire 
Junior Section of the Institute of British 
Foundrymen. The second prize is a book pre- 
sented by the President of the Junior Section, 
Mr. H. V. Grundy, and appropriate certificates 
are granted to the other winners of the top 
positions in the examination. 


B.S. Spacification for Test Sieves.—The British 
Engineering Standards Association have issued a 
Specification for Test Sieves. It has been considered 
advisable to divide the B.S. test sieves into three 
series :—(1) Fine-mesh sieves made of woven wire 
cloth with a size of aperture ranging from 0.0021 
in. (300 mesh) to 1.1320 in. (5 mesh); (2) medium- 
mesh sieves made from woven wire cloth with a 
size of aperture ranging from 45 to 4 in.; (3) coarse- 
mesh sieves made from perforated metal plate with 
a size of aperture ranging from 4 in. to 2 in. Copies 


of the new (B.S.S. No. 410—1931) can 
rom the Association, Publications De- 
Price 


be obtained 
partment, 278 Victoria Street, London, 8.W.1. 
2s. 2d. post free. 


u- 
ot 
e, 
er 
se ; 
ed 
Lis 
on 
n- 
n- i 
on 
er 
le- 
he 
he 
on 
he 
a 
ed 
he 
u- 
nd 
he 
15s 
th 
ve 
re 
its 
ed 
by q = 
ial 
An 
on 
the 
ive 
me 
in 
ind 
uc- 
ion 
no- 
ach 
} 
) 
ree 
of 
ved 
wn 
ime 
st'* 
tute, 
that 
le 


344 


FOUNDRY TRADE JOURNAL. 


A New Combination Jolt-Squeeze Machine. 


Modern developments in foundries using con- 
tinuous sand conveyors, sand-preparing plant, 
and other labour-saving devices, require that the 


highest possible standard of performance and 
output should be obtained from moulding 
machines. The designers and makers have ac- 


cepted the task of introducing into the market 
new and improved moulding machines’ with 
which the highest service and efficiency can be 
obtained. It is essential also that such machines 


1. fue New Bapiscue Tyer-URP 
Movipinc Macuine. Tue Parrern 1s 
FIXED ON THE Taste. THe Presser Heap 1s 


Ratsep, AND THE MovuLpinc Box CAN BE EASILY 
PLACED IN POSITION AND FILLED WITH SAND BY 
HAND OR FROM A OVERHEAD CONTAINER. 


should be easily adaptable to the surrounding 
conditions and the methods of sand-conveyance 


Fig. 2.—Arrer tHE Movip JoLrep 
SQUEEZED, THE SQUEEZER CAN BE RaAIseEp. 


AND 


for continuous moulding and must only require 
a minimum of attention combined with the 
lowest power consumption. 

In a new series of moulding machines (Type 
URP), designed and built by the Badische 
Maschinenfabrik, of Durlach, these conditions 
have been met to a very high degree. They 
combine the perfected labour-saving details in 


regard to jolting and squeeze-moulding, together 
with automatic turning over and lifting off. 
These machines are built with a lifting capacity 
of 5 ewts., 10 cwts. and 15 ewts., and they are 
shockless during operation. 


Labour-Saving Features. 

In order to render hand-ramming unnecessary, 
which in the case of deep moulding-boxes is of 
great importance, this new type of machine has 
been fitted with a mechanically-actuated squeez- 
ing device, the lifting-off of the pattern and box 
is automatic, and also the turn-over table _re- 
volves automatically, so that during the process 
of moulding practically all the movements take 
place mechanically, and so do not have to be 
made manually by the operator. Hence much 
labour is saved; the operator does not become 
tired, but remains fresh and capable during the 
whole of his shift, which naturally results in an 
increased and more efficient production of sound 
moulds requiring little if any after-finishing. 

The moulds are compressed by means of the 
special squeezing device, after the sand has been 
jolted for a few seconds, without any previous 
hand-ramming; thus not only is the method of 
work simplified, but also the time necessary to 
make the mould is reduced and the sand is 
equally distributed and compressed. The turn- 
over table is not jolted with the box; on the 
contrary, the pattern plate rests loosely on the 
turn-over table while the jolting takes place, 
so that no dead weight is moved, and thus all 
the power from the compressed air can be used 
for compressing the sand. As previously men- 
tioned, the jolter works completely shocklessly, 
not even the smallest vibration of the floor is 
noticeable, and therefore all the space on the 
moulding-shop floor can be utilised for placing 
moulds in the pouring position. 

After the jolting and squeezing, the turn- 
over table is lifted and simultaneously turned 
evenly and without any jerky movement by 
means of the automatic lifting and turning 
device, so that it comes into its final position 
after having turned through 180 deg. Every 
possible action previously operated by hand 
during the lifting and turning is thus provided, 
and the moulding time is reduced to a minimum, 

The movement of the lifting piston operates 
quite smoothly owing to its being set in a liquid 
dash pot, and thus the pattern can at first he 
raised very slowly and then, after its separation 
from the sand, more quickly. A vibrator makes 
the separation of the pattern from the mould 
efficient and smooth. Thus, by this machine, 
patterns otherwise difficult to mould can be 
moulded both speedily and perfectly. 


Single Lever Control. 

The presser head which carries the adjustable 
presser plate is supported and works on a 
strong hinge movement, and their combined 
weight is balanced by strong springs, so that 
there is little or no effort required on the part 
of the operator for either the lowering or rais- 
ing operations. This arrangement offers the ad- 
vantage that the operator does not need to leave 
his place while lowering for securing, or loosen- 
ing for lifting the presser head, and therefore 
no time is lost by stepping to either side. The 
presser head also occupies only the smallest 
amount of space owing to its vertical lift and 
thus facilitates overhead feeding from storage 
bins. Also the pattern plates and the moulding 
boxes can be placed in position quickly and in 
the simplest manner, and the sand can be easily 
fed into the boxes by hand if overhead feeding is 
not employed. 

The moulding box rests upon a carriage which 
runs upon rollers, the channel runners of which 
are adjustable so that moulding boxes of dif- 
ferent sizes can be laid upon them. Upon this 
carriage the moulding box is pushed forward, 
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beneath the pattern plate. The channels upon 
which the carriage runs do not extend beyond 
the machine and therefore do not hinder the 
operator in his movements. One common hand- 
lever controls all the working movements in their 
correct sequence. 

The machine is worked by compressed air of 
from 6 to 7 atms. pressure. The consumption 
of compressed air is very low, because the presser 


5 
N92110 


Fig. Turx-over Frame with Mov 
Box ts TurNep AUTOMATICALLY. 


plate, which is easily raised, can be adapted to 
suit the height of the moulding box, so that the 
piston moves only through the distance neces- 
sary to bring about the compressing of the sand 
and the raising of the pattern. A compressed- 
air nozzle blower, which serves*to clean the pat- 
tern and the machine, is provided. 


Fic. 4.—TuHe Turn-over 1s Swwene 
THROUGH 180 DEGREEs. THe Movipine Box 
RESTS UPON THE CARRIAGE AND THE PATTERN 


Puate 1s OF THE MovuLp. 


The machines are made in three sizes to take 
boxes ranging from 20 in. by 24 in. to 32 in. 


(Concluded on page 346.) 
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A New Type of Inclusion in Cast 
Iron and its Relation to Manganese 
and Silicon Content. 


(Concluded from page 336.) 


the inclusions, may the solution of the problem 
not be that a manganese silicate is formed and 
that this has a great affinity for and attracts 
sulphur, thus forming an alloy containing man- 
ganese, silicon and sulphur? 

Why, under the conditions stated, the phe- 
nomenon does arise, is not quite clear. Never- 
theless, it is a significant fact that in the very 
large quantity of cylinders examined—several 
hundreds—not a single example has been found 
in which the glazy inclusion is not present when 
the silicon is not 0.5 per cent. or more above 
the manganese content, and not a single in- 
stance where it has occurred when the silicon 
has been in this proportion. Benedick’s second, 
or ‘‘ mechanically admixed slag inclusion ”’ defi- 
nition, is well worth consideration in relation to 
the present problem. 


It has been previously stated in this Paper 
that the attempt to separate and analyse the 
inclusions was not considered satisfactory because 
it was not certain that the residue actually was 
the inclusion, and also that the amount obtained 
was too small—0.3 gr.—to make a complete 
and check chemical analysis. The particulars 
obtained were as shown in Table III. The data 


TaBLe IlI.—Composition of Inclusions. 


Per cent, 

Ferrous oxide (FeQ) 7.98 
Manganese oxide (MnO)... 19.38 
Lime (CaO) .. 2. 

Total 99.89 


of Table ILL not only show the substance to be 
in the nature of a slag, but also suggest that 
it consists of contamination by the furnace or 
ladle lining. The MnO content of 19.38 per 
cent. is much more than is usually found in a 
cupola slag, which generally ranges between 
4 and 9 per cent. and points to the suggestion 
that the manganese has come from the metal. 
The 8.9 per cent. alumina, 2 per cent. lime 
and 11.25 per cent. magnesia gives the impres- 
sion that it has been obtained from a refractory. 

In connection with the question of lining 
erosion suggested in the foregoing, the author’s 
experience of several years ago with a melting 
problem may not be without interest in the 
present case. The metal in question was of a 
high manganese type, 11 to 18 per cent., and 
for a special reason it was necessary to oxidise 
it highly. The melting operation was performed 
in a cupola and, in order to avoid, as far as 
possible carbon pick-up from the coke bed, an 
outside receiver was used. In about half an hour 
after melting had commenced, the metal would 
cut through the lining of the pipe leading from 
the cupola to the receiver. This lining consisted 
of a firebrick 3 in. thick covered with about 
1} in. of ganister. Trouble also would be experi- 
enced with the tapping hole. Both these troubles 
were eventually obviated by cutting out the 
whole of the pipe lining after each melt and 
making it up with a freshly mixed proprietary 
refractory. It may be that oxidation during 
melting operation has some effect, for of the 
14 cupolas operating in the works in which the 
cited samples have been made, three of them are 
known by the author to have a tendency toward 
excessive oxidation. 

The author’s thanks are due and are hereby 
tendered to Mr. L. W. Bolton, of the British 
Cast Iron Research Association, Birmingham, 
for his ready help with the photomicrographs, 
and to Mr. C. Rowley, also of the B.C.1.R.A., 
for his help in the attempt to separate and 
analyse the inclusion. 
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Foundry Selling Practice. 


By Eric N. Srmons. 
(Continued from page 319.) 
No. 3. SCIENTIFIC STUDY OF MARKETS.—(Cont.) 


The first requirement of a market investiga- 
tion is time. A hurried report is useless. First 
impressions are usually misleading in business. 
Opportunity must be given to revise and check 
the first ascertained data. Before embarking 
upon the investigation proper, the sales depart- 
ment should decide what it wants to find out, 
where it is going to get its information from, 
how it is going to get to these sources of facts, 
how long is it likely to need for the job, how 
many people must be interviewed and how many 
written to. Are there any existing reports on 
sections of the market that can be utilised ? 


The Starting Point. 

Investigation may properly begin with the 
goods themselves. When all is said and done, it 
is the quality and characteristics of the goods 
that decide whether the foundry succeeds or 
not. A foundry may produce with a maximum 
of efficiency, it may buy cleverly and with a 
minimum of waste, it may have salesmen as 
brilliant as any on the road, but if there is 
something wrong with its product it will not 
make good. The thing the customer looks at is 
the goods, nothing else. Therefore, it is impor- 
tant to know just what the market thinks about 
the goods. This, as it happens, is perhaps the 
easiest part of the investigation. The product 
must be taken and examined from the point of 
view of design; construction; composition; the 
way it works; what it costs; what selling points 
it possesses; how much these are worth in prac- 
tice, and what disadvantages it possesses. 

The investigation must even go into such 
points as ability to deliver; stock warehousing- 
facilities; production methods from the point of 
view of ensuring quality; selling and distribut- 
ing methods; efficiency or otherwise of selling 
staff. If these factors are shirked, the investiga- 
tion is handicapped from the beginning. 

Having tackled the product, the next section 
to be analysed is the foundry industry as a 
whole, or that section of it to which the manu- 
facturer concerned belongs. It is necessary first 
to define the standing of the manufacturer in 
relation to the industry as a whole, because to 
some extent that decides what his customers ex- 
pect from him. It is only commonsense that 
people buying steel castings will expect to get 
more in the way of service, attention, quality, 
experience, technical help, and so forth, from a 
foundry of international standing, than from a 
little country jobbing foundry. 

A useful point is to compare the rate of 
growth of the industry over a given period with 
the rate of growth of the firm itself over the 
same period. If the percentage figure in the 
latter case is much smaller, it suggests that for 
some reason or other the firm is slipping back, 
not getting its share of the market, a state of 
things that requires examination. Another way 
of reaching a similar conclusion is by comparing 
the total production of the type of castings 
marketed (if these figures can be obtained, and 
in Great Britain statistics of this sort are, 
unfortunately, difficult to obtain) with the total 
production of the particular foundry. The 
proportion of foreign to home trade should also 
be examined. 

Studying Competition. 

Next comes the study of competing products. 
The technical advantages and disadvantages of 
the competing goods, their price, quality, com- 
position, situation in relation to the market, and 
transport facilities, must all be studied. The 
advantages of the competitor in such matters as 
size, buying power, production methods, selling 
methods, research and technical facilities, must 
all be considered with due care. Of great im- 
portance is the investigation of the instances in 
which competitors secure orders in direct com- 
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petition. The reasons for these victories must be 
set down and classified, whether they be lower 
price, superior quality, better delivery, more 
extensive stocks, better technical service, better 
advertising or selling. If a percentage figure for 
these failures can be obtained, it will be most 
valuable. For example, if it can be shown that 
in 45 per cent. of instances orders were lost 
because deliveries could not be made to time, it 
will at once suggest that a weakness in produc- 
tion or distribution exists. 

In this connection, it is always most useful to 
find out why firms have suddenly ceased to 
order, and to ascertain the possibility of receiv- 
ing these orders again. One firm makes a prac- 
tice of sending a special letter to every firm on 
its books that does not re-order within a period 
of six months from the date of the last trans- 
action, mentioning that the orders were appre- 
ciated, and expressing the hope that the goods 
were satisfactory. The letters usually wind up 
with a query so worded as to draw a reply. It 
is astonishing in how many instances these 
letters are appreciated and replied to in 
courteous terms, often with orders or inquiries. 

If certain firms do not answer these communi- 
cations, their names are sent to the representa- 
tives for their districts with instructions to call 
upon them at an early date. 


Studying Existing Customers. 

The study of customers, actual existing buyers 
of the goods, is certain to reveal much of value. 
For example, customers should be studied from 
the point of view of why they have bought from 
the particular foundry, e.g., whether because of 
old association, personal friendship, better de- 
liveries, more convenient situation, lower prices, 
better quality, cleverer advertising and selling, 
better service, and so forth. The value and im- 
portance of the data thus acquired will depend 
to a large extent on the prestige and importance 
of the customer, and on the inherent merit of 
his comments. If a customer complains of any 
point, his complaints should not be idly dis- 
missed. They may disclose weaknesses in che 
organisation that need putting right. 

Next comes the study of the market itself, 
i.e., the mass of non-purchasing customers, 
actual or potential. Here the investigation must 
disclose what people or firms can buy the goods, 
where they are situated, how many of them - 
there are, why they are able to buy, why they 
do not buy. This study must take into account 
the factors that restrict sales, such as the habits 
of the average buyer, the circumstances arising 
out of geographical situation, the buying power 
of the industry or community, the range of 
prices within which alone the ability to buy 
becomes operative. 

One has thus outlined briefly the general scope 
and method of a market investigation. Little 
less important, however, is the use to be made 
and method of presentation of the data obtained. 
The next section will deal with this point. 

(To be continued.) 


New Silicosis Regulations. 


On June 1 and July 1; a series of new regu- 
lations come into force which affect the foundry 
refractory-materials industries, and we 
strongly advise the various federations organised 
within the industry and the individual foundry 
owners to make themselves thoroughly con- 
versant with the contents of the following Statu- 
tory Rules and Orders, 1931, issued by the Home 
Office: No. 341 (5d.), No. 342 (34d.), No. 343 
(34d.) and No. 359 (14d.). The prices quoted 
are the post-free costs, when applying to H.M. 
Stationery Office, Adastral House, Kingsway, 
London, W.C.2. 

It is distinctly stated that natural moulding 
sands and rotten rock are specifically excluded 
from the rules, but apparently compositions are 
included. The fettling of steel castings, when 


carried out on the foundry floor, is also exempt 
from the regulations. 


on 
nd | 
the 
id- 
eir | 
of 
On 
ser 
4 


346 


Trade Talk. 


THE OFFICES, service station and factory of 
Tecalemit, Limited, are now situated on the Great 
West Road, Brentford, London. 

Messrs. Jonn Crown & Sons, Limirep, have 
launched from their shipbuilding yard at Sunder- 
land two steel saddle-back hoppers for the River 
Wear Commissioners. 

THE GENERAL MEETING of the Société des Hauts- 
Fourneaux de Saulnes, held on April 25, was 
apprised of a profit, for 1930, of 22,593,000 fes., as 
against 22,525,000 fes. for 1929. The directors were 
authorised to issue debentures for 50 million francs. 

PLANS ARE BEING PREPARED for the extension of the 
municipal gasworks at The Hague by the erection 
of four vertical continuous ovens and the enlarging 
of the purifying installation. The cost is estimated 
at 900,000 fl., and the work is expected to be put in 
hand in the course of the summer. 

Tue Dominion & Coat Corporation, 
Lrurtep, of Sydney, Nova Scotia, it is reported, is 
to spend a large sum on a plant reconstruction pro- 
ject. The scheme is stated to include the provision 
of three 100-ton open-hearth furnaces and the re- 
building and equipment of rail and rod mills. 

Tue orFices of the German Iron Foundry Owners’ 
Federation are now at Pempelforter Strasse 50/52, 
Diisseldorf, instead of at Breite Strasse 29. The 
cause of the removal was the necessity to reduce 
expenses, and the Federation has been successful 
in securing offices under more favourable conditions. 

Tue Gotp Coast propucers of manganese have 
decided, owing to the difficulties resultant upon the 
growing competition of the Russian ore, to restrict 
their output by 30 per cent. During the past three 
years the annual output of manganese ore on the 
Gold Coast has been about 500,000 tons. It is 
understood that an agreement has also been made 
with the Indian manganese ore producers to secure 
conjoint action with the West African industry in 
output limitation. 

A CORRESPONDENT in ‘‘ The Times,’’ discussing the 
report of Lord Weir’s Committee on Railway Elec- 
trification, asks whether, if we can afford to put 
schemes of this magnitude into action, it is not 
better to begin with our basic productive industries. 
For example, could not a fully rationalised steel 
industry guarantee a return of 7 per cent. on 
£100,000,000, to be spent over five years, with the 
object of replacing our steel imports and gaining our 
proportionate share of the export trade? If it could, 
the effect, calculated very roughly, would be to give 
employment on capital account to 60,000 men for five 
years, and permanent employment thereafter to 
60,000 miners and 50,000 coke-oven and steel workers. 
Our balance of trade would be improved by 
£60,000,000 per annum. 

Tue FeperaTIon of British INDUSTRIES’ quarterly 
review of the trade outlook states :—The ‘past 
quarter witnessed a perceptible improvement in the 
domestic situation of the principal industrial coun- 
tries. While this improvement was due primarily 
to seasonal causes, it has helped to confirm the im- 
pression that the worst of the slump is over. Un- 
employment in industries catering for home con- 
sumption has decreased, and the world price level 
has shown some signs of recovery. Apart from this, 
there are no changes to report. The Federation 
adheres to the view that recovery must be slow, 
and that premature optimism can only lead to dis- 
appointment. An acceleration in the fall of the long- 
term rate of interest by a large-scale conversion of 
debt could do much to smooth the way to revival, 
by encouraging the flow of funds into productive 
investment and enabling assistance to be rendered to 
necessitous markets. 

Craven Bros. (MANCHESTER), Limitep, Vauxhall 
Works, Reddish, Stockport, announce that, owing 
to the rapidly-increasing demand for their machine- 
tool products, they have decided to dispose of their 
interests, i.e., goodwill, patents, patterns and design, 
in the electrical and steam breakdown-crane business 
to Herbert Morris, Limited, Loughborough. Messrs. 
Herbert Morris will continue to manufacture the 
** Craven ’’ cranes, developed by Craven Bros. over 
the past fifty years, under the style of Herbert 
Morris, Limited (Craven Bros. Crane Division). 
The separate individuality will be maintained, and 
spare parts will be supplied by Messrs. Herbert 
Morris, to the original designs and under identical 
conditions as hitherto. Certain members of Craven 
Bros.’ crane technical staff will join Messrs. Herbert 
Morris, Limited. Orders for cranes which Messrs. 
Craven Bros. have already received will be com- 
pleted by the firm at its Reddish Works. 
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GOVERNMENT CONTRACTS recently placed include 
the following :—Admiralty—Tilting furnaces : Morgan 
Crucible Company, Limited. Cold-blast pig-iron: 
Sir W. G. Armstrong, Whitworth & Company (Iron- 
founders), Limited. Steel plates: British (Guest 
Keen Baldwins) Iron & Steel Company, Limited; 
Colvilles, Limited; Consett lron Company, Limited ; 
Dorman, Long & Company, Limited; Park Gate Iron 
& Steel Company, Limited; South Durham Steel & 
Jron Company, Limited ; Steel Company of Scotland, 
Limited; Appleby Iron Company, Limited. Steel 
wire: Bruntons, Musselburgh; R. Johnson & 
Nephew, Limited; Latch & Batchelor, Limited; 
Ramsden, Camm & Company, Limited; John Smith, 
Limited ; Whitecross Company, Limited. War Office: 
—Pig-lead : H. Gardner & Company, Limited. Steel 
castings: Wm. Beardmore & Company, Limited; 
Clyde Alloy Steel Company, Limited. Crown Agents 
for the Colonies—Corrugated sheets : South Durham 
Steel & Iron Company, Limited. Fishbolts: Ander- 
ston Foundry Company, Limited. Fuel economiser: 
E. Green & Sons, Limited. Generating plant: 
Ruston & Hornsby, Limited. Locomotives: Hunslet 
Engine Company, Limited. Rails and fishplates: 
British (Guest Keen Baldwins) Iron & Steel Com- 
pany, Limited. Steel sheets: Wolverhampton Corru- 
gated Iron Company, Limited. Steel tubes: Stewarts 
& Lloyds, Limited. Tyres: John Baker & Bessemer, 
Limited ; United Steel Companies, Limited. 


Personal. 


Sir W. Perer Rytanps and Mr. William Royse 
Lysaght have been elected members of the London 
board of the Broken Hill Proprietary Company, 
Limited. 

Mr. C. J. Hoss has retired after 33 years as 
manager of the Hydraulic Engineering Company, 
Limited, Chester. He will be succeeded by Mr. 
A. R. Mangell, who will take up his duties shortly. 


Wills. 
Dittoway, J., Denmark Road, Gloucester, 
iron and metal merchant 


... £20,938 
Hicuton, E. G., of Blackborough Road, 
Reigate, founder and engineer .. £54,251 
Smirn, J. W,, of Lidget Green, Bradford, 
a partner in Messrs. Smith & Fawcett, 
ironfounders £4,066 


Obituary. 


Mr. Freperick Burris, J.P., head of Messrs. 
Fred Burris & Sons, iron merchants, Redcliffe 
Street, Bristol, died last week. 

Mr. who had been con- 
nected with the Sheffield steel trade for 50 years, 
died recently, aged 80 years. He was at one time 
foundry foreman of Messrs. Hadfields, Limited, and 
retired 14 years ago. 

Mr. Tuomas Lake, of Messrs. Thomas Lake & 
Company, iron and _ brass founders, Newport 
Foundry, Barnstaple, died recently at the age of 
89 years. He was associated with the foundry 
industry for over 70 years. As a youth he entered 
an iron foundry at Winkleigh, and had been con- 


nected for over 60 years with Messrs. Thomas Lake 
& Company. 


Reports and Dividends. 


Glenfield & Kennedy, Limited.—Final dividend of 
6 per cent., making 10 per cent. for the year. 

Hasiam & Newton, Limited.—The directors an- 
nounce that they are unable to recommend the 
payment of the preference dividend due May 1. 

William Dixon, Limited.—Net profit, £48,085; 
brought in, £9,901; preference dividend, £15,000; 
dividend of 5 per cent., tax free, on the ordinary 
shares, £32,800; carried forward, £10,186. 

Johnson & Phillips, Limited.—Trading profit, 
£128,334; net profit, after meeting debenture service, 
depreciation, etc., £78,806; to research and develop- 
ment account, £25,000; to dividend equalisation 
account, £15,000; dividend of 10 per cent. for the 
year; carried forward, £102,223. 

Leeds Fireclay Company, Limited.—The directors 
consider it inadvisable, in view of the prevailing 
conditions, to pay interim dividends, but are of the 
opinion that the position of the company will 


justify the payment of dividends on both classes of 
shares after the close of the present financial year. 
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New Companies. 


Bradiey-Bilston Malleabies, Limited, Bradley, 
Bilston.—Capital £500. Ironfounders, etc. Direc- 
tors: Mrs. E. A. Lane and Miss L. Lewis. 

John O. Holt & Son, Limited, 3, New Street, Bir- 
mingham.—Capital £10,000 in £1 shares. Iron, 
steel, tinplate and metal merchants, etc. Directors: 
J. O. & B. G. Holt. 

Cromalin, Limited, Finsbury Square, 
London, E.C.—Capital £1,500, to finance companies 
engaged in chromium plating, aluminium, etc. 
Directors: A. F. C. Sim, B. and M. Vogt and Doris 
M. Quin. 

Richard A. Wheatley (1931), Limited, 34a, York 
Road, King’s Cross, London, N.—Capital, £500 in 
£1 shares (50 management). Ironfounders, etc. 


Directors: A. F. J. Wright, W. Constant and R. A. 
Wheatley. 


27-28, 


Contracts Open. 


Beaumaris, May 26.—Heavy cast-iron and/or 
spun-iron pipes and special castings, for the Town 
Council. Mr. H. C. Adams, consulting engineer, 60, 
Queen Victoria Street, London, E.C.4. (Fee £3, 
returnable.) 

Johannesburg, June 8.—2,309 cast-steel automatic 
couplers. The Department of Overseas Trade. 
(Reference G. 10,340.) 

Johannesburg, June 15.—Centrifugal pumps, etc., 
for the South African Railways and Harbours. The 
Department of Overseas Trade. (Reference G.X. 
10,368.) 

Leeds, May 16.—Iron and steel stores, for the Gas 
Committee. Mr. C. S. Shapley, engineer and 
general manager, Market Hall, Leeds. 

Weston-super-Mare._-Two sets of centrifugal 
pumps, etc., for the Urban District Council. Mr. 
H. A. Brown, engineer and surveyor, Town Hall, 
Weston-super-Mare. (Fee £5 5s., returnable.) 


Notes from I.B.F. Branches. 


Lancashire Junior Section.—On Saturday, 
members of the Lancashire Junior Section of the 
Institute of British Foundrymen are paying a 
visit to the works of the Clay Cross Company, 
Limited, Clay Cross, near Chesterfield. The 
rendezvous is the Central Station, Manchester, 
at 8.45 a.m. 


Straw Ropes: A Warning. 

It has been brought to our notice that cer- 
tain firms of minor importance are selling wood- 
wool ropes apparently below normal prices but 
which, when measured up, are only a half, or 
less than half, of the stated lengths. 


A New Combination Jolt-Squeeze Machine. 
(Concluded from page 344.) 


by 36 in. The maximum height of the moulding 
box is 16 in. 

The average output of the above machines is 
stated to be, for each half-box, 2} min. for the 
smallest machines and 3} to 4 min. for the 
largest. These outputs can be increased with 
modern filling methods and as the operator gains 
experience. 


THE RECENTLY-DISCOVERED METAL “‘ rhenium” is 
made by reducing potassium perrhenate with hydro- 
gen. A grey or black powder results, which can 
be pressed, sintered and melted by the electric 
current. Its specific gravity is 21.1, the melting 
point about 3.440 deg. C., and the atomic weight 
186.3. It will be possible to produce more than 
200 Ibs. a year. The output is 1 part of rhenium in 
nearly 60,000 parts of raw materials.—‘‘ Ind. and 
Eng. Chemistry.”’ 
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IBBONS’ _ Refractories 

embody all the know- 
ledge gained in 97 years’ 
specialised manufacturing 
experience ; continued re- 
search and systematic 
testing ensure sound first 
erade products for all 
purposes. A full range 
includes Carborundum, 
Corundum and Sillimanite 
bricks ; these are illustrated 
and described in a cata- 
logue which will be gladly 
sent on request. 


4 SINCE the choice of Refractories depends almost 
entirely on conditions of use, Gibbons 
(Dudley) Ltd. maintain a Technical Service 
Department which co-operates freely with every 
customer in the selection of the proper grade for 
his particular requirements. Should you have any 
query relating to Refractories, this Department will 
be happy to give you the benefit of their practical 
and lengthy experience. 


GIBBONS’ REFRACTORIES 


GIBBONS (DUDLEY) LIMITED, 
Dibdale Works, Dudley, Worcs. 


Phone; Dudley 3141. Telegrams ; ‘* Machine, Lower-Gornal.’’ 


London Office: 151/4, Palace Chambers, Westminster, S.W.1. Phone : Victoria 0128. 
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Iron and Steel Markets. 


Pig-lron. 


MIDDLESBROUGH.—Little satisfaction can be 
derived from the state of the Cleveland pig-iron 
trade. It is obvious that, despite the most drastic 
curtailment of output, there is not sufficient demand 
to cope with the quantity of iron produced. Iron- 
masters say that they are unable to make the antici- 
pated price concessions, and consequently Cleve- 
land iron is shut out of markets in which it was 
formerly secure. Although special prices are quoted 
in Scotland, Cleveland iron cannot compete with the 
lower terms of foreign iron, and for the same reason 
export orders are practically unobtainable. Even 
into Cleveland foreign iron is penetrating—1,300 
tons were imported into the Tees last month—and 
works which continue to use iron are limiting their 
purchases to the barest possible minimum in the 
hope that prices will fall. The fixed minimum prices, 
which remain unchanged, are:—No. 1 Cleveland 
foundry iron, 61s. ; No. 3 Cleveland G.M.B., 58s. 6d. : 


No. 4 foundry, 57s. 6d.; No. 4 forge iron, 57s. per 
ton. 


_ Generally speaking, the amount of business passing 
in the hematite market at the moment is fairly satis- 
factory. The export trade has been slightly more 
substantial, and in the home market a number of 
small orders have been placed for prompt delivery 
to the home works. Stocks are decreasing in con- 
sequence, and two more hematite furnaces are to 
be blown in at Middlesbrough in the near future. So 
far as prices are concerned, the gradual decline in 
East Coast hematite still continues, and the nominal 
market quotations for East Coast mixed numbers and 
No. 1 quality are now down to 65s. 6d. and 66s. per 
ton respectively. The continued decline, of course, 
makes consumers delay purchases, but producers are 
prepared to offer special inducements where any 
substantial order is at stake, and prices well below 
the quoted rates have in fact been accepted. 

The quotation for Bessemer mixed numbers on 


the North-West Coast remains nominally un- 
changed at 68s. 


LANCASHIRE.-—The expected trade revival has 
not yet materialised. A somewhat larger number of 
orders has been reported, but in most cases the ton- 
nages involved have been of little consequence. Fo: 
delivery to consumers in the Manchester price zone, 
Derbyshire and Staffordshire descriptions are still 
quoted at 69s. 6d. per ton, with North-East Coast 
iron also at 69s. 6d. The price of Northamptonshire 
foundry is 68s.. Derbyshire forge 64s. 6d., Scottish 


foundry brands 88s. 6d., and West Coast hematite 
iron 82s. 6d. 


MIDLANDS..-No improvement is discernible in 
this district. Most of the iron founders have little 
work in hand, and are disinclined to enter into 
forward commitments. For delivery to Birmingham 
and Black Country stations the furnaces quote 
67s. 6d. for Northants No. 3 and 71s. for Derbyshire, 
North Staffordshire and Lincolnshire No. 3. ~ 

SCOTLAND.—For forward business, buyers are 
only taking Continental iron, the reason for this being 
that Continental prices are very low and furnaces 
on the Continent are being blown out in consequence. 
Their home purchases are confined to orders for their 
immediate requirements. The price of Scottish 
foundry iron is 73s. 6d. per ton, f.o.t. furnaces, 
with a minimum of 2s. 6d per ton extra for No. 1. 
The price of Continental No. 3 is 52s. 6d. to 54s., 
f.o.t. Grangemouth, and Middlesbrough No. 3 is at 


Finished Iron. 


The Staffordshire market is quiet. There are in- 
sufficient orders for any grade to maintain regular 
working operations, and part time at the ironworks 
is general. The makers have not been able to 
accumulate any appreciable tonnage or to get con- 
sumers to book ahead, even at the recently reduced 
price for marked bars of £12 per ton. The demand 
for crown bars from the consumers and stock mer- 
chants is small, and quotations continue to vary con 
siderably from £9 5s. to £10. Nut and bolt iron is 
at £8 12s. 6d. to £8 15s. The bulk of the business 
for bolt iron is going to the Continent, solely on 
account of the difference in price. There is a little 
difficulty just now in getting Belgian iron because of 
the labour troubles in that country. The prices 
quoted are anything from £4 lis. to £4 17s. 6d 
delivered. 


Steel. 


All sections of the finished-steel trade are quiet, 
particularly the works supplying the shipbuilding 
yards. Moreover, there seems little promise of an 
increased demand in the near future. In the Con- 
tinental semi-products market, the recent movement 
towards higher price levels has now spent itself, 
the whole of the gain having been lost. The markét 
is now extremely depressed. The demand all round 
is poor, with no indication of any future improve- 
ment. British prices show no movement. Gal- 
vanised sheets remain in poor demand. There is 
keen competition from Belgium, and orders are both 
few and small. 


Scrap. 


In the Cleveland area consumers are adamant to 
all temptations, and prices have fallen so low that 
it seems barely possible that any lower point can 
be reached. Ordinary-quality cast-iron scrap is at 
47s., with good machinery quality at 48s. 6d. In 
the Midlands, the supply of all classes of scrap 
exceeds the demand, and prices have a downward 
tendency. Good heavy machinery cast-iron scrap 
in cupola sizes is offered at 52s. 6d., with light cast 
iron at 37s. 6d. Business in Scotland is difficult to 
obtain. Buyers are not being tempted by the low 
prices. First-class machinery metal, in pieces not 
exceeding 1 cwt., is still at 50s., while ordinary 
cast-iron scrap to the same specification is at 46s. 3d. 
to 47s. 6d. The above prices are all delivered con- 
sumers’ works. 


Metals. 


Conditions in the non-ferrous metal markets re- 
main severely depressed. There is a general lack 
of confidence, which at the moment is aggravated 
by the state of business on Wall Street. The tone 
of the markets is a little steadier since the disastrous 
collapse in the past two weeks, but still the outlook 
is far from promising. Despite the abnormally low 
prices, the trade demand remains indifferent. 

Copper.—The copper market is influenced by the 
unsatisfactory industrial conditions in America. 
The trade demand is poor. Although copper is 


May 14, 1981. 


cheaper than it has been for many years, buyers 
hesitate to cover their requirements while the 
“‘ pegged’ price of the Combine remains unduly 
high as compared with American parity. In pre- 
sent circumstances lower prices seem very likely. 

Closing quotations :— a 

Cash.—Thursday, £39 18s. 9d. to £40; Friday. 
£39 17s. 6d. to £39 18s. 9d.; Monday, £40 3s. 9d. 
to £40 5s.; Tuesday, £39 15s. to £39 16s. 3d. ; 
Wednesday, £38 18s. 9d. to £39. 

Three Months.—Thursday, £40 12s. 6d. to 
£40 13s. 9d.; Friday, £40 12s. 6d. to £40 13s. 9d. ; 
Monday, £40 17s. 6d. to £40 18s. 9d.; Tuesday, 
£40 10s. to £40 lls. 3d.; Wednesday, £39 13s. 9d. 
to £39 15s. 


Tin.—The condition of the tin-consuming indus- 
tries, both in America and Europe, is not very 
encouraging, and, as the technical position is poor, 
unstable markets may be expected. Chief interest 
is now centred on the meeting of producers this 
week. It is believed by many people that it has 
been decided to curtail the rate of output further, 
and it is also expected that at least one of the few 
countries outside the agreement will decide to come 
in. There have also been rumours of a pool to 
acquire and hold a very considerable tonnage of tin. 

Official closing prices :— 

Cash.—Thursday, £104 12s. 6d. to £104 15s. ; 
Friday, £104 15s. to £104 17s. 6d.; Monday, 
£104 10s. to £104 .12s. 6d.; Tuesday, £104 5s. to 
£104 7s. 6d.; Wednesday, £104 10s. to £104 lis. 

Three Months.—Thursday, £106 to £106 2s. 64d. ; 
Friday, £106 to £106 2s. 6d.; Monday, £105 15s. 
to £105 17s. 6d.; Tuesday, £105 12s. 6d. to 
£105 15s.; Wednesday, £105 17s. 6d. to £106. 


Spelter.—Unsatisfactory conditions are prevalent 
in this market. Consumption is very bad, and the 
present low price levels have resulted in a certain 
amount of 1estraint in the sellers’ attitude. 

Daily fluctuations :— 

Ordinary. — Thursday, £10 10s.; Friday, 
£10 12s. 6d.; Monday, £10 12s. 6d.; Tuesday, 
£10 10s.; Wednesday, £10 5s. 


Lead.—The market has a slightly firmer tone, due 
to the rather better demand which developed last 
week, when prices were the lowest they have been 
for many years. The Continental demand is better, 
buyers showing some interest at the lower level. 

The week’s prices have been :— 

Soft Foreign (Prompt).—Thursday, £11 18s. 9d. ; 
Friday, £11 18s. 9d.; Monday, £11 11s. 3d. ; Tues- 
day, £11 11s. 3d.; Wednesday, £11 7s. 6d. 


Iron and Steel Production. 


The National Federation of Iron and Steel 
Manufacturers, in their statistical bulletin for 
March, report that pig-iron production continues 
at about the same level as in the previous month, 
for the output in March amounted to 357,100 
tons, or 11,519 tons per day, compared with 
318,200 tons or 11,364 per day in February. 
During the month three furnaces ceased opera- 
tions and three were blown in, so that the 
number blowing at the end of the month was 
the same as at the end of February, namely, 81. 
The production of steel ingots and castings 
amounted to 500,100 tons, or a slightly lower 
rate than in February, when the number of 
working days in the month is taken into 
account. 


When screwing Monel metal a thin paste of red 
lead serves as a lubricant. 


now much cheaper, 


“PEERLESS ” 


correspondingly reduced. 


WILLIAM OLSEN LTD., 


LINSEED OIL 


and therefore the price of our 


CORE OIL 


COGAN 
STREET, 


HULL. 
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ROLLED STEEL 


MOULDING BOXES 
INCREASE OUTPUT 


AND 


CHEAPEN PRODUCTION 


In the course of a day’s work each box part must 
be handled several times. For quantity pro- 
duction, therefore, light moulding boxes are 
essential. 


To withstand the brunt of rapid handling and the 
heavy pressures of the modern moulding 
machine, the box must be strong, rigid and 
unbreakable. 


For the production of castings true to pattern free 
from fins and crossed joints, accurate moulding 
boxes are not only necessary but vital. 


THE SOLUTION IS 


THE STERLING str: BOX 


In no other type of moulding box will you find 
such uniform accuracy of pins and parting faces, 
nor just that correct ratio of the necessary 
factors to ensure long life without undue weight. 


LET US HAVE YOUR ENQUIRY 
FOR YOUR NEXT LOT OF BOXES. 


STERLING FOUNDRY SPECIALTIES LTD. 
BEDFORD. 


Glasgow: ALBERT SMITH & CO., 60, St. Enocn Square, GLASGOW, C.1. 
Newcastle-on-Tyne: LAWSON, WALTON & CO., LTD., Hanpysipzk Arcaps, NEWCASTLE-ON-TYNE. 


Manchester: F. L. HUNT & CO., Cuaper Street, SALFORD, MANCHESTER. 
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COPPER. 
£ 
Standard cash... 9 
Three months -- 13 9 
Electrolytic 42 00 
Sheets - 00 
India .. 5310 0 
Wire bars .. wa 
Do., June 236 
Do., July - 326 
Ingot bars .. eA - 6 2 6 
H.C. wire rods. 
Off. av. cash, April | . 4214 8} 
Do., 3 mths., April .. 43 7 104 
Do., Sttlmnt., April .. 4214 9 
Do., Electro, April -. 617 0 
Do., B.S., April o 4191 G 
Do., wire bars, April .. 46 6 0O 
Solid drawn tubes LO}d. 
Wire 63d. 
BRASS. 
Solid drawn tubes 
Rods, drawn 
Rods, extd. or 54d. 
Sheets to 10 w.g. 84d. 
Wire 8d. 
Rolled metal 7$d. 
Yellow metal rods 54d. 
Do. 4 x 4 Squares 6d. 
Do. 4 x 3 Sheets 64d. 
TIN. 
Standard cash 104 10 0 
Three months 105 17 6 
English .. 105 10 O 
Bars. . -- 1077 5 O 
Straits 106 7 6 
Australian .. 105 10 0 
Eastern 107 5 O 
Banca 107 10 0 
Off. av. cash, April | 112 16 9 
Do., 3 mths., April ll4 4 9 
Do., Sttimt., April 112 16 @ 
SPELTER. 
Ordinary .. 
Remelted .. .. .. 910 0 
Electro 99.9 18315 O 
India ws 910 
Zine dust .. 
Zinc ashes .. - -- 210 0 
Off. aver., April .. -» IL 10} 
Aver. spot, April .. 
LEAD. 
Soft age ppt. .. cs 6 
English 115 O 
Of average, "Apri: -- 12 9 9 
Average spot, April BTE 
ZING SHEETS, &c. 
Zinc sheets, English - 0 0 0 
Do., V.M. ex-whf. me 
Rods 2312 6 
Boiler plates 1310 0 
Battery plates .. 
ANTIMONY. 
Special brand, 360 0 
Chinese .. 2315 0 
Crude ee os -- 2200 
QUICKSILVER. 

Quicksilver es 218 6 
FERRO-ALLOYS AND 
STEEL-MAKING METALS. 

Ferro-silicon— 
25% 718 6 
45/50% 10 10 0 
15% . 1 00 
Ferro- vanadium~ 
35/50% 12/8 lb. 
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WEEKLY PRICE CURRENT. 


Ferro-moly bdenum— 


70/75% c. free - 4/2 lb. Mo. 
Ferro- titanium— 

23/25% carbon-free 94d. lb. 
Ferro-phosphorus, 20/25 £1510 
Ferro-tungsten— 

80/85% 1/84 lb. 
Tungsten metal powder— 

98/99% . 
Ferro-chrome— 

2/4% car. £29 0 0 

4/6% car. £21 2 6 

6/8% car. £20 10 0 

8/10% car. . . £20 0 0 
Ferro-chrome— 

Max. 2% car. - £2915 0 

Max. 1% car. - 44 2 6 

Max. 0.70% car. . £36 0 0 


70%, carbon-free .. 93d. Ib. 
Nickel—99% £170 0 Oto £175 0 0 


Ferro-cobalt . . 
Aluminium 98/99% - £85 0 0 
Metallic chromium-- 

96 /98% 2/7 Ib. 
Ferro- -manganese (net)— 

76/80% loose -. £11 5 

76/80% packed . £12 5 0 

76/80% export - 29 @ 
Metallic manganese— 

94/96% carbonless 1/3 lb. 


Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 
Finished bars, 14% tungsten £0 2 0 
Finished. bars, 18°, tungsten £0 2 9 

Per lb. net, d/d buyers’ works. 
Extras— 

Rounds and squares, 3 in. 


and over 4d. lb. 
Rounds and squares, under 

3 in. to } in. 3d. Ib. 
Do., under } in. to in... 1/- Ib. 
Flats, sin. x fin. to under 

1 in. xjin. 
Do., under } in. x hi in. 1/- lb. 


Bevels of approved sizes 
and sections. 6d. lb. 
Bars cut to length, 10% extra. 


South Wales S28 £224. & 
Heavy steel 2 5 Oto2 6 0 
Bundled steel and 

shrngs. .. 117 
Mixed iron and 

steel 1 
Heavy castiron 2 
Good machinery for 


6to2 3 6 


17 6tol 19 


7 0 
7 6to2 8 6 


foundries. . 212 6to2 13 
Cleveland— 
Heavy steel 22 6 
Steel turnings ° 1 8 6 
Cast-iron borings .. 1 3 6 
Heavy forge - 214 6 
W.I. piling scrap .. 33 
Cast-iron scrap 2 7 Oto2 8 6 
Midlands— 
Light cast-iron scrap 117 6 
Heavy wrought 2 12 
Steel turnings 
Scotland— 
Heavy steel 20 0 
Ordinary cast iron . 9 8 
Cast-iron borings .. 
Wrought-iron piling 210 0 
Heavy machinery . . 210 0 
London—Merchants’ buying prices 
delivered yard. 
Copper (clean) .. 
Brass 22 0 0 
Lead (less usual draft) 9 5 0 
Tealead .. 6 5 0 
Zine - 415 0 
New aluminium cuttings . . 46 0 0 
Braziery copper .. -- 31 0 0 
Gunmetal .. oe -. 3000 
Hollow pewter... -- 70 00 
Shaped black pewter -- 45 0 0 


PIG-IRON. 
(f.o.t. unless otherwise stated.) 
N.E. Coast— 


Foundry No. 1 61/- 
Foundry No. 3 58/6 
Foundry No. 4 57/6 
Forge No. 4 57/- 
Hematite No. 1 66/- 
Hematite M/Nos. .. 65/6 
N.W. Coast— 
Hem. M/Nos. d/d Glas. 73/6 

»  4/d Birm. 86/6 

Malleable iron d/d Birm. 117/6 
Midlands— 
Staffscommon* .. 

» No. 4 forge* 66 /- 

» No.3 fdry.* 71/- 
Shrops basic 

» Cold blast, ord. .. 

» roll iron 
Northants forge* .. 62/6 
»  fdry. No. 3* 67/6 
 fdry. No. 1* 70/6 
Derbyshire forge* . . 66 /- 
fdry. No. 3* 71/- 
fdry. No. 1* . 74/- 
basic* . 
"ed /d Black Country dist. 
Scotland— 
Foundry 1 76/- 
0. 3 73/6 
Hem. M Now. d, d. 72/- 
Sheffield (d/d — 
Derby forge 61/- 

»  fdry. No. 3. 66 /- 
Lincs forge — 

»  fdry. No. 3. 66 /- 
E.C. hematite 81/6 
W.C. hematite 84/6 

Lancashire (d/d eq. Man. — 
Derby forge 64/6 

»  fdry. No. 3 69/6 
Stafisfdry. No.3 .. 69/6 
Northants fdry. No. 3 68/- 
Cleveland fdry. No.3... 69/6 
Dalzell, No. 3 special) 107/6 
Summerlee, No. 3 88/6 
Eglinton, No.3. 88/6 
Gartsherrie, No. 3.. 88/6 
Monkland, No. 3 88/6 
Shotts, No. 3 88/6 


FINISHED IRON AND STEEL. 


Usual District deliveries for iron; delivered 
consumers’ station for steel. 


Iron— 4. £s. 
Bars(cr.) .. 10 0 0to10 10 
Nut and bolt iron8 12 6to 8 15 

oops -- 1010 Otol2 0 

Marked bars (Staffs) f.o.t. 12 


0 
Gas strip 1010 Oto 12 0 
Bolts and nuts, } in. x 4in. 14 5 
Steel— 

Plates, ship,ete.8 15 Oto 817 6 
Boiler plts. 9 0 Oto 915 0 
Chequer ™ 10 7 6 
Angles ‘ 8 7 6 
Tees 9 7 6 
Joists 815 0 
Rounds squares, 3 in. 

to 5} in. 9 7 6 
Rounds under 3 in. to fit in. 

(Untested) 7 2 6to 710 0 
Flats—8 in. wide and over 812 6 

» under 8 in. and over5in. 817 6 
Rails, heavy 8 5 Oto 810 0 
Fishplates .. 12 00 
Hoops (Staffs) 9 5 o to 910 0 
Black sheets, 24¢.810 0to 910 0 
Galv. cor. shts. 24g. - 1100 
Galv. flat sheets .. -- 1110 0 
Galv. fencing wire, 8g. plain 12 0 0 
Billets, soft.. 5 6 & up. 
Billets, hard 6 12 6 & up. 
Sheet bars... 5 0 Oto 5 5 O 
Tinbars .. 415 Oto 5 5 0 
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Per Ib. basis. 

Strip lid. 
Sheet to 10 wg. 6 113d. 
1/03 

Rods 113d. 
Tubes .. 1/63 
Castings . 113d. 


Delivery 3 cwt. free. 
10% phos. cop. £30 above B.S. 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. Ciirrorp & Son, Luurrep. 


NICKEL SILVER, 


Ingots for raising tat to 1/l 

Rolled— 
To 9in.wide .. 1/1 tol/7 
To 12in. wide .. 1/1} to 1/7} 
To l5in. wide .. 1/1} to 1/73 
To 18in. wide .. 1/2 tol/8 
To 21 in. wide - 1/2$ to 1/8} 
To 25 in. wide 1/3 to1/9 


Ingots for spoons and forks 7d. to 1/3} 
Ingots rolled to spoon size 10d. to 1/6} 
Wire round— 

3/- to 10 g. 1/4} to 1/114 
with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/3} upwards. 
AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry, Phila. 17.76 
No. 2 foundry, Valley 17.00 
No. 2 foundry, Birm. 12.00 
Basic 18.26 
Bessemer . 18.76 
Malleable . 18.76 
Grey forge 18.26 


Ferro-mang. 80% ee 
O.-h. rails, 
Billets 

Sheet bars 

Wire rods 


Iron bars, Phila. . . 
Steel bars .. ‘i 

Tank plates 

Beams, etc. 

Skelp, grooved steel 

Skelp, sheared steel 

Steel hoops ‘ 

Sheets, black, No. 24 
Sheets, galv.,No.24 .. 
Sheets, blue an’l’d, No. 13 
Wire nails 

Plain wire 
Barbed wire, galv. ee 
Tinplates, 100-lb. box .. 
COKE (at ovens). 


ssese 


Welsh foundry 22/6 to 25/- 
» furnace . 15/- 

Durham and Northumberland— 

»  foundry.. 13/6 to 14/- 

»  furnace.. 13/6 
Midlands, foundry 

furnace 

TINPLATES. 


f.o.b. Bristol Channel ports. 


LC. cokes .. 20 x 14 box 14/9 to 15/- 
20x10 ,, 21/104 
183x114 ,, 15/104 
C.W. 20x14 ,, 14/3 
ad 28x20 ,, 28/3 
= 20x10 ,, 21/- 
183 x14 ,, 14/9 
Terneplates. . m. x 20 31/- per 
x basis f.0.b. 
SWEDISH CHARCOAL IRON & STEEL. 
-iron sg. 0 to £7 10 0 
Bars, 
basis £1710 0 to £1810 0 
Bars and nail- 
rods, rolled, 
basis £15 17 6 to £1615 0 
Blooms £10 0 Oto £12 0 6 
Keg steel .. £32 0 0 to £33 0 0 
Faggot steel £20 0 0 to £24 0 0 
Bars and rods 
dead soft, st] £11 0 to £14 0 0 
All per English ton, Z o.b. Gothenburg. 


PHOSPHOR BRONZE. 
| 
' 
| 
| 
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agg Electrolytic Copper. Tin (English ingots). Spelter (ordinary). 
£ d. £ s. d. £ad 
May 7 .. 43 0 0 Nochange May 7 .. 105.15 O dec. 15/- May 7 .. 1010 Odec. 3/9 
584% 42} ” 8 . , ” 8 .. 105 15 0 Nochange 8 .. 1012 6ince. 2/6 
Steam 65% » Il .. 4310 0 ine. 10/- » Il .. 10510 Odec. 5/- » .. 1012 6 Nochange 
W.I. 123° 12 .. 43 Odec. 10/- 5/- 12 .. 1010 Odec. 2/6 
: -I. 125% extra. 13 42 0 0 20/- 13 105 10 Oi 5/- 13 10 5 0 5 
£ s. d. s. d. £8. 
° May rj 39 18 9 dec. 7/6 May 7 .. 10412 6dec. 17/6 May So as PB 0 0 No change May 7 .. 13 5 O No change 
. .. 40 3 9ine. 6/3 » IL 10610 Odec. « » 13 0 Odec. 5/- 
12 .. 3915 Odec. 8/9 » .. 104 50, 5/- » 12 .. 13 0 No change 
13 .. 3818 9 ,, 16/3 » 18 .. 10410 Oince. 5/- » 13 .. 1215 Odec. 5/- 
AVERAGE MONTHLY PRICES OF EAST COAST HEMATITE AT MIDDLESBROUGH. 
Year. | Jan. Feb. | March [ April May June | July | Aug. | Sept. | Oct. | Nov. | Dec. Average. 
1915 107 0 | 102 6 101 3 98 9 | 7 96 6 104 0 124 1 130 0 106 11 
1916 «=|. Ss} «138 9 «| «2140 0 | «(186 6 122 6 | 122 6 122 6 | 122 6 122 6 122 6 122 6 122 6 | 122 6 128 
1917 122 6 | 122 6 122 6 122 6 122 6 122 6 | 122 6 | 122 6 122 6 122 6 122 6 122 6 122 6 
1918 122 6 122 6 122 6 122 6 | 122 6 | 122 6 | 122 6 | 492 6 122 6 122 6 122 6 | 122 6 122 6 
1919 122 6 122 6 122 6 | 122 6 179 2 19 0 | 197 6 | 200 0 200 0 | 200 0 200 0 | 200 0 171 4 
1920 | 220 0 220 0 240 0 260 0 | 260 0 260 0 260 0 | 260 0 2600 0 260 0 260 0 | 260 0 251 8 
1921 | 240 0 220 0 190 0 | 180 0 | 180 0 160 0 | 160 0 | 160 0 137 0 | 127 6 117 6 | 104 6 162 2 
1922 97 6 91 7} 100 0 98 6 97 14 47 | #+%986 | #9 9 | 897 91 10 93 0 | 98 2 94 
1928 04 6 104 9 | 122 0 | 126108 | 122 0 115 3 =©107 0 | 98 | 98103 | 99 iY 100 6} | 102 3 107 10 
1924 102 4% 101 3 99 7 99 0 98 9 97 4 95 34 93 1 oo at 88 0 as at | 88 6 95 2 
1925 87 5 85 9 84 7% | 82 6 80 10 79 3 7 1 | 7% 7% | 75 0 | 7% 8 7% 9 | 76 0 79 6 
3 1926 77 3 77 9 77 3 76 8 77 4 73 0 79 8 81 9 | 83 48 87 it 92 6 | 90 5 81 7 
‘i 1927 90 0 9 0 | 8 8 | 88 1% 80 6 78 0 7% 6 867 4 | 7 0 | 72 9 719 | 71 t 79 2 
1928 69 7% 69 7% 69 9 | 70 0 70 0 6 3 | 468 7 | #6 2 | #200 70 0 mos | 20 69 
1929 71 6 72 0 73 6 74 0 74 0 74 1h | | 74 11 
} 1930 73 2} 78 0 76 9 75 0 74 0 72 7h 71 0 71 0 71 0 71 0 70 10} | 70 4% 73 
n AVERAGE MONTHLY PRICES OF STEEL RAILS. 
Year. | Jan. | Feb. March April a July | Aug | sept Oct. | Nov | Dec. | = 
fod | fa 4 s. d £ a £38. da. d. | 82 £8. d. 68.4 £84 
6 1916 1019 4 | 1100 100 1018 9 1017 6 1017 6 | 1017 6 1017 6 | 1017 6 | 1017 6 1017 6 | 1017 6 | 10 910 
0 1917 1017 6 | 1017 6 1017 6 .1017 6 1017 6 1017 6 | 1017 6 | 1017 6 | 1017 6 | 1017 6 | 1017 6 | 1017 6 | 1017 6 
1918 1017 6 | 1017 6 | 1017 6 1017 6 1017 6 1017 6 | 1017 6 | 1017 6 | 1017 6 | 1017 6 | 1017 6 | 1017 6 | 1017 6 
0 1919 1017 6 | 1376 1376 )|) 1376 1500 + 15100) 16 0 | 1610 0 | 1610 0 | 1610 0 | 1610 0 | 17 5 0 | 141211 
1920 1315 0 1950 /| 200/| 200)! 200)! 200 200! 2 00 | 2218 11% 
6 1921 23 20 40/)| 1700] 00) 15 | 1400 1112 6 | 1010 0 | 1000) 1848 
1922 910 0 910 0 910 0 | 910 0 910 0 910 0 910 0 900 815 0 | 815 0 8150; 8150), 942 
6 1923 817 6 920 1050 | 1010 0 1010 0 | 1010 0 915 0 90 0 815 0 | 815 0 819 0 950) 9 910 
1924 9 5 0 950/950 9 5 0 95 0 926,900 900 90 0 9 0 0 900 900)\ 9238 
1925 9 0 0 900 900 900 815 0 810 810 0 | 810 0 g100 840 87 
1926 8 0 0 800/800 8 0 0 800 eee? 810 0 | 810 0 | 810 0 810 0 | 8 311 
1927 810 0 810 0 810 0 8 2 6 8 2 6 8 2 6 826) 8 2 6 826/830] 860 850) 8 410 
1928 8 5 0 850/|8s:6560]| 859 8 6 3 8 6 3 810 0 | 810 0 810 0 | 810 0! 810 0 810 0 8 7 9 
8 | 810 0 810 0 8 10 


WILLIAM JACKS 


WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2.. 


18, BENNETTS HILL, BIRMINGHAM. 


MIDDLESBROUGH. 


All grades FOUNDRY, HEMATITE, BASIC, SPECIALS, 
NON-FERROUS 
: COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. [3 
| PLACE, = ZETLAND ROAD, 


| 
| 
[- x 13, RUMFORD STREET, LIVERPOOL. 
[- 
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SMALL ADVERTISEMENTS. 


Notice. 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 
(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED. 


APVERTISER (aged 37) desires position as 

Castings Inspector or other executive post 
in foundry; large, varied experience in Motor 
Cylinders, Steam and Water Turbines, Diesels, 
etc.—Write, Box 800, Offices of Tue Founpry 
Trave Journar, 49, Wellington Street, Strand, 
London, W.C.2. 


OREMAN Wanted for small iron foundry 
near Manchester. Give full particulars of 
experience and state salary required.—Box 798, 
Offices of Tue Founpry Trape JovuRNAL, 
49, Wellington Street, Strand, London, W.C.2. 


EMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of THE 
Founpry JOURNAL. 


Any Member, Associate Member or Associate 
of the Institute of British Foundrymen who 
desires his qualifications to be inserted in the 
column must forward to the General Secretary 
of the Institute the following information :— 
(a) Name and address; (b) name of present 
employer (or last employer if unemployed) ; 
(c) brief particulars of qualifications, experi- 
ence, and type of position required. The name 
will not be disclosed until the candidate is in 
communication with a prospective employer. 
Announcements will be inserted in two succes- 
sive issues, unless announcers’ requirements 
have been met with in the meantime. 

Any employer wishing to communicate with 
a candidate should write to the General Secre- 
tary, quoting identification number. 

The Institute of British Foundrymen and the 
Proprietors of THz Founpry JourNAL 
wish it to be clearly understood that they 
accept no legal responsibility in connection with 
this service, for which no charge is made to 
members of the I.B.F. 

Correspondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Chambers, Deansgate, 
Manchester. 


PPOGRESSIVE position of responsibility re- 
quired by young foundryman. Experience 
on castings for textile machinery, also general 
jobbing work; special knowledge machine and 
oe moulding; capable of taking charge of 
oundry doing light repetition castings. (108) 
XPERIENCED Moulder requires position 
as Foreman or Assistant. Experience in 
general engineering and jobbing castings on 
green and dry sand up to 50 ewts. I.C.S. 
graduate. Capable of estimating and fixing 
piece rates, cupola control, and mixing by 
analysis. (109) 
UBLIC School and University man with 
Foundry and Engineering training re- 
quires position, Has acted as Commercial 
Assistant to Managing Director, with super- 
vision of Foundry and Machine Shop Costing, 
Estimating, Buying and Sales Management. 
(110) 
YOUNG Foundryman with College training, 
Drawing Office, and some years’ practical 
Foundry experience, requires Supervisory 
Position. Grey-iron castings up to 10 tons, also 
machine moulding. (111) 
OSITION required as Foreman Moulder. 
Experience in dry sand and heavy green 
sand, also machine and plate moulding. (112) 
Fees DRY Manager requires post. Ten 
years in sole charge of 70 to 100 moulders. 
General engineering castings, green, dry, and 
loam, up to 20 tons; also machine moulding. 
Experience in piece-work and in metal mixing. 
(113) 


PATENTS AND TRADE MARKS, 


ROTECT YOUR IDEAS.—Free, ‘‘ Advice 
Handbook ’’ on patenting inventions and 
registering trade marks by Registered Agent 
with 45 years’ experience.—Kincs 
AGency, Limirep, 1464, Queen Victoria Street, 
E.C.4. 


PROPERTY. 


MAGNIFICENT 


11 ACRES WORKS SITE. 
SHEFFIELD. 


145,000 Sq. Ft. of Shops. 
SIDING CONNECTIONS 
with L.M. & 8. and L. & N.E. Rlys. 
WELL-BUILT & COMMODIOUS OFFICES 
Will Sell whole or in lots to suit customers 
or Let on favourable terms. Unique oppor- 
tunity for Manufacturers. 
Apply— 
THOS: W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


BRISTOL. 


mo Engineers, Founders, Manufacturers.— 

Fine site of nearly three acres on arterial 
road, with Foundry and Workshops and own 
Rail Sidings into the premises. Modern Offices, 
Warehouses and Workrooms. Central Heating. 
—CnHartes A. Tricks & Son, Auctioneers, 
St. Nicholas Street, Bristol. 


WANTED to Purchase, Freehold Ground 

suitable for Iron Foundry, or would con- 
sider purchasing small foundry within 10 miles 
of London, south preferred ; state full particu- 
lars and price. All correspondence will be 
strictly confidential—Reply, Box 804, Offices 
of THe Founpry Trave Journat, 49, Welling- 
ton Street, Strand, London, W.C.2. 


MACHINERY. 


BRITANNIA FOUNDRY COMPANY 
MACHINERY. 
I have purchased the balance of machinery 
at above works and can offer :— 
Two No. 0 Britannia JOLTERS, £20 
Three No. 1 Britannia JOLTERS, £36. 
Three JOLT SQUEEZERS, 18 in. x 16 in, 
£36 each. 
One JOLT TURNOVER, 24 in. x 20 in. £45. 
Three new ‘‘ Coventry ’» HAND SQUEEZERS, 
£22 each. 
SAND MILL, SAND MIXER, ete. 
All lying at Coventry. 
A. HamMonp, 
14, Australia Road, Slough. 


MACHINERY—Continued. 


AND MIXERS.—New and_ Secondhand. 

Ask us to quote.—W. Breatey & Com- 
PANY, Limitep, Station Works, Ecclesfield, 
Sheffield. 


MISCELLANEOUS. 
INSEED OIL.—Re-tanked Linseed Oil, 


about 5 to 10 tons, for sale, £22 per ton 
ex-Hull; 3 tons also ex-Glasgow.—Write, Box 
792, Offices of THe Founpry Trape JouRNAL, 
49, Wellington Street. Strand, London, W.C.2. 


(GFANISTER, best quality for cupolas, also for 
Steel Works.—Astspury Sizica Company, 
** The Brooms,’’ Park Lane, Congleton. 


CORE STOVES. 


Gus 0%. 6H =x &. .:....:..... £30 
Twot fi. x 3 ......... £20 


Above are as new. All are silicate-packed. 
Suitable for gas- or coke-firing. 
Lying at Britannia Foundry, Coventry. 
A. Hammonp, 
14, Australia Road, Slough. 


NOUNDRY SUPPLIES.—Quick and correct 
service by Hull, 
who are manufacturers and stockholders of all 
kinds of Materials and Requisites. Latest re- 
duced Price Lists on application. 


ASTINGS.—Quotations by return of post 
for Grey-Iron Castings of every descrip- 
tion. Keen prices and good, reliable work. 
Prompt deliveries—GENERAL Founpry & En- 
GINEERING ComMPaNy, LimiTEpD, Arlesey, Beds. 


"Phone: 287 SLOUGH 


MORGAN 
TILTING FURNACES 


150 Ib. “S”’ type cokefired .. 
250 Ib. “S”’ type cokefired .. .. £48 
450 lb. “S”’ type cokefred .. £80 
450 Ib. type cokefired .. £80 
600 Ib. type cokefired £90 


250 Ib. type oilfired - £86 
1,000 Ib. “SA’’ type oilfired .. --&110 


Every furnace supplied relined and ready for use. 
BUY FROM ME AND SAVE MONEY! 
Avex. HAMMOND, Mochinery 
14, AUSTRALIA ROAD, SLOUGH 


THOS: W. WARD, LTD. 


WILMARTH & MORMON Horizontal Sur- 
face Grinder, w.s. of table 24 in. x 8 in. 

TASKER Plain and_ Bevel Grinding 
Machine, swivelling head; canting table 
6 ft. 9 in. x i2 in. travelling table 8 ft. 
x 15 in. 

New and Secondhand Motors, all sizes, A.C. 
and D.C. Ask for list. 

Several HELLER Circular Cold Sawing 
Machines, for 7}-in. to 153-in. dia. rounds. 

1921 make, 6-wheel 13-in. x 18-in. LOCO- 
MOTIVES (Manning Wardle); copper firebox, 
brass tubes; 160 Ibs. w-.p. 

1924 make, 6-wheel 12-in. x 20-in. LOCO- 
MOTIVES (Barclay); copper firebox, brass 
tubes; 160 lbs. w-.p. 

New COCHRAN BOILER, 12 ft. 3 in. high 
x 5 ft. 6 in. dia., working steam pressure 
100 lbs. per sq_ in. 

About 25/30 tons of Good Secondhand 
GALVANISED CORRUGATED SHEETS 
about 7/8 ft. long. 


(ASK FOR “ ALBION ” MACHINERY 
CATALOGUE.) 


ALBION WORKS, SHEFFIELD. 


THE ORIGINAL MAKERS 


DEGASIFIED 


REFINED PIG IRONS 


FOR 
ALL CLASSES OF 


HIGH DUTY 
CASTINGS 


BRADLEY & FOSTER L*” 
DARLASTON - - STAFFS. 
"Grams: “ Bradley's, Darlaston.” 


Phone: Darlaston 16. 


| 
| 
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